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The  Initial  Coinage  of  Bengal. — By  Edward  Thomas,  Esq, 

£BeoeiTed  December  6th,  1866.    Beprinted  from  the  Jonmal  of  the  Bojal  Asia* 
tio  Society  of  Grreat  Britain  and  Ireland,  Vol.  iL  p.  I.  N.  S.] 

Tonrards  the  end  of  August,  1863,  an  unusually  large  hoard  of 
coins,  nnmhering  in  all  no  less  than  13,500  pieces  of  silver,  was 
found  in  the  Protected  State  of  Kooch  Beh&r,  in  Northern  Bengal, 
the  contents  of  which  were  consigned,  in  the  ordinary  payment 
of  revenue,  to  the  Imperial  Treasury  in  Calcutta.  Advantage  was 
widely  sought  to  he  taken  of  the  possible  archaeological  interest 
of  such  a  discovery,  in  selections  directed  to  he  made  from  the 
general  bulk  to  enrich  the  medal  cabinets  of  the  local  Mint  and  the 
Museum  of  the  Asiatic  Society  of  BengaL  The  task  of  selection,  and 
with  it  of  inevitably  final  rejection,  was  entrusted  to  B&bu  Rajendra 
L4l  Mitra — ^an  expeiienced  scholar  in  many  branches  of  Sanskrit  litera- 
ture, and  who,  in  the  absence  of  more  practised  Numismatists,  cou- 
rageously encountered  the  novel  study  and  impromptu  exposition  of 
Semitic  Palaeography  as  practically  developed  in  his  own  native  land 
ox  centuries  ago.  The  Bdbu,  after  having  assiduously  completed  his 
selections  for  the  Government,*  was  considerate  enough  to  devote 
himself  to  renewed  and  more  critical  examinations  of  this  mass  of 
coined  metal,  with  a  view  to  secure  for  Colonel  C.  S.  Guthrie  (late  of 
the  Bengal  Engineers),  any  examples  of  importance  that  might  have 
escaped  his  earlier  investigations.  The  result  has  been  that  more 
than  a  thousand  additional   specimens  have  been  rescued  from  the 

•  J.  A.  S.  Bengal,  1864,  p.  480. 
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Presidency  Mint  cnicibles,  And  now  contribute  the  leading  materials 
for  the  subjoined  monograph. 

An  autumnal  fall  of  a  river  bank,  not  far  removed  from  the  tradi- 
tional capital  of  KunJteswar  Raja^  a  king  of  mark  in  prowncial 
annals,"^  disclosed  to  modem  eyes  the  hidden  treasure  of  some  credu- 
lous mortal  who,  in  olden  time,  entrusted  his  wealth  to  the  keeping  of 
an  alluvial  soil,  carefully  stored  and  secured  in  brass  vessels  specially 
constructed  for  the  purpose,  but  destined  to  contribute  Undesignedly 
to  an  alien  inheritance,  and  a  disentombment  at  a  period  much  pos- 
terior to  that  contemplated  by  its  depositor.  This  accumulation,  so 
singular  in  its  numerical  amount,  is  not  the  less  remarkable  in  the 
details  of  its  component  elements — whether  as  regards  the,  so  to ,  say, 
newness  and  sharpness  of  outline  of  the  majority  of  the  pieces  them- 
selves, the  peculiarly  local  character  of  the  whole  collection,  or  it« 
extremely  limited  range  in  point  of  time.  It  may  be  said  to  embrace 
compactly  the  records  of  ten  kings,  ten  mint  cities,  and  to  represent 
107  years  of  the  annals  of  the  country.  The  date  of  its  inhumation 
may  be  fixed,  almost  with  precision,  towards  the  end  of  the  eighth 
century  a.  h.,  or  the  fourteenth  century  a.  D.  A  very  limited  pro- 
portion of  the  entire  aggregation  was  contributed  by  external  curren- 
cies, and  the  imperial  metropolis  of  Dehlf  alone  intervenes  to  disturb 
the  purely  indigenous  issues,  and  that  merely  to  the  extent  of  les^ 
than  150  out  of  the  13,500   otherwise   unmixed  produce   of  Bengal 

Mints.f 

The  exclusively  home  characteristics  of  the  great  majority  of  the 

collection  are  enlivened  by  the  occasional  intrusion  of  mementoes  of 

*  Col.  J.  0.  Hanghton,to  whom  we  are  mainly  indebted  for  tlie  knowledge  ofthig 
irouvailley  has  been  so  obliging  as  to  furnish  me  with  some  interesting  details 
of  the  site  of  disoovery  and  illnstrations  of  the  neighbouring  localities* 
Col.  Haoghton  writes  : — "  The  place  where  the  coin  was  found  is  about  three 
miles  S.  W.  of  Deenhatta,  not  far  from  the  Temple  of  Kunteswaree  (or  Komit- 
Eswaree)  on  the  banks  of  the  river  Dharla.  Near  to  this  temple  is  a  place 
called  Gosain  Moroee,  a  short  distance  from  which  are  the  ruins  of  Kuntesur 
Eaja's  capital,  called  Kunteswaree- Pat,  consisting  of  a  mound  of  considerable 
extent,  which  has  been  surrounded  with  several  ditches  and  walls,  which  are 
again  protected  at  the  distance  of  a  mile  or  two  by  enormous  mounds  of  nearly 
TOO  feet  high.  The  brass  vessels,  in  which  the  treasure  was  deposited,  wer« 
ordinary  bi^ass  lotahs ^  to  which  the  top  or  lip  had  not  been  fixed,  but  in  lieu 
thereof  the  ressels  were  covered  by  canister  tops,  Secured  by  an  iron  spike 
passing  from  side  to  side." 

t  I  wish  to  explain  the  reservations  I  make  in  thus  stating  this  total  below 
that  given  in  Bi^endra  L&l*s  list  of  160  coins  of  seven  Dehli  kings   (J.  A.  S.  B., 
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imperial  re-aaBertions,  and  nxunismatic  contributions  from  other  inde- 
pendent Bonrces  aid  in  the  casual  illustration  of  the  varying  political 
conditions  of  the  province^  and  of  ihe  relations  maintained  from  time 
to  time  between  the  too-Independent  goyemors*  of  a  distant  principali- 
ty and  their  liege  suzerains  at  DehK. 

Muhammadan  writers  have  incidentally  preserved  a  record  of  the 
fact,  that  on  the  first  entry  of  their  armies  into  Bengal^  they  found  an 
exclusive  cowrie  or  shell  currency^  assisted  possibly  by  bullion  in  the 
larger  payments,,  but  associated  with  no  coined  money  of  any  descrip- 
tion ;*  a  heritage  of  primitive  barter,  indeed,  which  sofvived  undis- 

September,  1864,  p,  481).  In  the  ftret  plaoej  I  greatly  mistrast  the  reading  of 
the  sixth  king^s  title;  Mohammad  bin  Taghlalc  was  called  PUkhrud-diii  Junah 
in  his  yonth  only;  on  his  first  mission  to  the  Dakhin  in.  721  a.  h.,  the  higher 
title  of  Ulugh  Khaa  was  conferred  npon  him  bj  his  father,  bat  from  the  date 
of  his  accession-  to  the  throne  of  Hindustan,  he  contented  himself  with  the  nse 
of  his  simple  name  and  patronymic ;  no  longer  the  '*  glory  of  the  faith,"  he 

waa    the  far  more  humble    ^j^9»^\    t^^Uf  (y^j^  ,    oi'  the   conventional 

^i   d»^  kJ   <>Al|r^f   (Zia-i-Bamf.,  Calcutta  edit.,  p.  196)»  both  of  which 

were  so  persistently  copied  by  the  independent  Bengal  Saltans.    Certainly  no 

such  title  as    v:^*^!  i^'*  occnrs  on  cm/y  of  the  specimens  of  the- iCooc^  Ba,hd/r 

collection,  that  the  BIU>a  has  seleoted  for  Col.  Guthrie,  with  the  exception  of 
those  bearing  the  names  of  Fakr-ud-din  Muhdrak-  8hdh. 

The  seeond  qnestion  of  the  altogether  improbable  intrusion  ofeoinsof 
Huhammad  Adil  ShiLh  ("  new  type  ")  I  must  meet  in  a  more  direct  way,  by 
assigning  the  supposed  examples  of  his  money  to  the  potentate  from- whose  minta 
they  really  came,  that  is,  Ikhtidr-ud-dm  GHAtf  Shah  (No.  7,  infra),  giving  a 
difference  in  the  age  of  the  two  kings,  as  far  as  their  epochs  affect  the  probable 
'data  of  the  concealment  of  this  trouvaille,  of  more  than  two  centuries  (753  a.h. 
against  960  a^.).»  The  B&ba  has  himself  discovered  his  early  errorof  making 
8hama-nd-dm  Firuz,  one  of  the  Dehli  Paihdns  (as  reported  in  the  local  news- 
papers), and  transfevred  him,  in  the  printed  proceedings  in  the  Asiatic  Society 
of  Bengal,  to  an  anomalous  position  at  the  end  of  the  Bengal  Pathans  (p.  483), 
while  omitting  to  deduct  him- from  the  total  number  of  "  eight  Dehli  Pathans," 
which  reckoning  has  been>  allowed  to- stand  at  pr.480.  In  the  matter  of  date, 
we  are  not  informed  why  this  king  should  be  assigned-to  a.d.  1491,.  instead  of  to 
the  tnie  1320  a.d,  which  history  claims- for  hin&w 

*    Minfaij-al-Ser4j,  who  was  resident  in   Lakhnauti  in*  ah;    641,   writes 

*t— *    ^jj  cJL*^  u*y^  ^^j^  ^^  ^b^    ^  "^i/  y^'  J^  ^^ 

Tabakit-x-N^iri,  p.  149,  Calcutta  printed  edition  (1864).  Ibn  Batutah  gives 
an-  aooomtt  of  the  collection  of  the  cowrie  shells  in  the  Maldive-  Islands,  from, 
whence  they  were  exported  to  Bengal  in  exchange  for  rice ;.  the  gpradational 

qsaatities  and  values  ave  detailed  as  follows ..  |Um=  100  cowries.   Jl»=  700- 

«  The  title  of  Mohanmied  bin  Toghlak  oiv  the  specimens  in  the  Society'^ 
xsbinet  is  jJlf  i}j^  ^^  iVAi«:^l  and  the  coin  which  was  first  taken  for  that 
orAdil  Shah,  has  on  it'lkhiiar  vtddin  Ghdzi  8haK—^D^ 
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tnrbed  in  many  of  tlie  ont*lying  districts  np  to  the  earl j  part  of  the 
present  century.  The  consistent  adherence  of  the  people  to  this  simple 
medium  of  exchange,  goes  far  to  explain  an  enigma  recently  adverted 
to*  in  my  paper  on  the  identity  of  Krananda  as  to  the  general  ab« 
sence  of  all  specimens  of  money  of  high  antiquity  within  certain  limits 
u6rthward  of  the 'seaboard,  and  may  serve  to  reconcile  the  anomaly  of 
conterminous  nationalities  appearing  in  such  different  degrees  of 
advancement  when  tried  by  similar  isolated  tests  of  local  habitudes. 
iFor  the  rest,  the  arms  of  Isldm  clearly  brought  with  them  into 
Bengal  what  modem  civilization  deems  a  fiscal  necessity — a  scheme 
of  national  coinage ;  and  the  present  enquiry  is  concerned  to  determine 
when  and  in  what  form  the  conquerors  applied  the  theory  and  prac- 
tice they  themselves  as  yet  but  imperfectly  realized. 

When  Muhammad  bin  Sdm  had  so  far  consolidated  his  early  suc- 
cesses in  India,  into  a  design  of  permanent  occupancy,  leaving  a 
viceroy  and  generalissimo  in  Dehli,  in  the  person  of  Kntb-ud-din 
Aibek,  while  his  own  court  was  still  held  at  Ghaznf,  the  scattered 
subordinate  commanders  each  sought  to  extend  the  frontiers  of  the 
faith  beyond  the  limits  already  acquired  ;  in  pursuance  of  this  accepted 
mission,  Muhammad  Bakhtidr  Khiljf,  Sipahsdldr  in  Oude,  in  a.  h.  599, 
pushed  his  forces  southward,  and  expelled,  with  but  little  effort,  the 
ancient  Hindu  dynasty  of  Nuddeah,  superseding  that  city  as  the 
capital,  and  transferring  the  future  metropolis  of  Bengal  to  the  prox- 
imate site  of  Lakhnauti,  where  he  ruled  undisturbed  by  higher 
authority,  till  his  own  career  was  prematurely  cut  short  in  a.  h.  602. 

1^^=!  2,000.  ^^jLj=100,000,  fonr  htutus  were  estimated  88  worth  one  gold 

dindr ;  bat  the  rate  of  exchange  Taried  considerably,  so  that  occasionallj  a 
dindr  would  purchase  as  many  as  twelve  bustus,  or  twelve  lakhs  of  cowries  I 
(French  edit ,  iv.,  p.  121.  Lee's  Translation,  p.  178.)  Sir  Hemy  Elliot  men- 
tions that  "  in  India,  in  1740,  a  rupee  exchanged  for  2,400  cowries ;  in  1756, 
for  2,560  cowries  >  and  (1845)  as  many  as  6^00  could  be  obtained  for  a  rupee." 
— Glossary  of  Indian  Terms,  p.  878.  They  were  estimated  in  the  currency 
scheme  of  1838  at  6,400  per  rupee. — Prinsep's  U.  T.,  p.  2.  Major  Eennell, 
who  was  in  Silhet  in  1767>8,  speaking  of  the  cowrie  money,  remarks :  "  I 
found  no  other  currency  of  any  kind  in  the  country  ;  and  upon  an  oocasion, 
when  an  increase  in  the  revenue  of  the  province  was  enforced,  several  boat  loads 
(not  less  than  50  tons  each)  were  collected  and  sent  down  the  Burrampooter  to 
Dacca."  Ab  late  as  1801  the  revenues  of  the  British  district  of  Silhet  "  were 
collected  in  cowries,  which  was  also  the  general  medium  of  all  pecuniary  trans- 
actions, and  a  considerable  expense  was  then  incurred  by  Government  in  effect- 
ing their  conversion  into  bullion." — Hamilton's  Hindostan,  London,  1820|,  i. 
p.  195.  *  J.  R,  A.  S.,  vol.  i.,  N.  S,,  p.  473-4. 


1867.]  The  Imtial  Coinage  of  Bengali,  5 

Connderingtlie  then  existing  time-honoared  system  of  valuations  by 
shells, — wliich  wonld  certainly  not  invite  a  hasty  issne  of  coin, — 
Mabammad  Bakhtiar's  acknowledged  subordination  to  Kutb-ud-dfn, 
who,  so  far  as  can  be  seen,  uttered  no  money  in  his  own  name,  it  may 
£uiiy  be  inferred  that  if  a  single  piece  was  produced,  it  formed  a 
part  only  of  an  occasional,  or  special,  Medallic  mintage  constituting  a 
sort  of  numismatic  Fatah-n&mah,  or  assertion  and  declaration  of 
conquest  and^supremacy  alone,  and  designedly  avoiding  any  needless 
interference  with  the  fixed  trade  by  adventitious  monetary  complica- 
tions, which  so  unprogressive  a  race  as  the  Hindus  would  naturally 
be  slow  to  appreciate. 

Similar  motives  may  be  taken  to  have  prevailed  in  the  noi-th,  where 
the  least  possible  change  was  made  in  the  established  currency  of  the 
country,  extending,  indeed,  to  a  mere  substitution  of  names  in  the 
vernacular  character  on  the  coin,  which  was  allowed  to  retain  the 
typical  ''  Bull  and  Horseman"  device  of  Prithvi  Rdja  and  his  prede- 
cesBors.  The  pieces  themselves,  designated  from  their  place  of  mint- 
age Dehli-walaa^^  were  composed  of  a  mixture  of  silver  and  copper  in 
intentionally  graduated  proportions,  but  of  the  one  fixed  weight  of 
thirty-two  ratis,  or  the  measure  of  the  old  Purdna  of  silver  of  Mann's 
day.  Progresmve  modifications  were  effected  in  the  types  and  legends 
of  these  coins,  but  no  systematic  reconstruction  of  the  circulating 
media  took  place  until  the  reign  of  Altamsh  ;  who,  however,  left  the 
existing  currencies  undisturbed,  as  the  basis  for  the  introduction  of  the 
larger  and  more  valuable  and  exclusively  silver  ^^asJ  popularly  known 
in  after  times  as  the  Tankah,f  a  standard  which  may  also  be  supposed 

*  The  name  is  written  (Jt  tj^  ^  Kutb*ud-din    Aibek's  inacription   on 

the  mosqne  at  Dehli.  (Prinsep's  Essays,  i.  827).  The  Tiy-nl-Maisir  and 
other  native  anthorities  gire  the  word  as  (J^jii^.),    Hasan  Nizami,  the  author 

of  the  former  work,  mentions  that  Kub&chah,  ruler  of  Sind,  sent  his  son  with  an 
offering  of  100  li^s  of  Dehli-wals  to  Altamsh,  and  no  less  than  500  laks  of  the 
■ame  description  of  coin  were  evuntnally  found  in  Kubacliah's  treasury,  many  of 
which  were  probably  struck  in  his  own  mints.  (Suo  Ariana  Antiqua,  pi.  xx., 
fig.  19 ;  J.  A.  8.  B.,  iv.,  pi.  37,  figs.  28, 29, 47 ;  and  Prinsep's  Essays,  i.,  pi.  zxvi., 
figs.  28,  29,  47.) 

t  Eiiakine  derives  this  name  from  the  Chagatai  Tiirki  word,  tang,  "  white." 
(History  of  India  under  Baber.     London,  1854,  vol.  i.  p.  546).     Vullers  gives  a 

tenoiB,  aoff.  j^.    Ibn  Batatah  oarofnlly  preserves  the  orthog^phy  as   djjj 

different  and  dearly  preferable  derivation  in  aJliJ  (fort.  ex.  ijjj  b.  ulUj 
t.  ^v  uid  ^^. 
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to  liave  followed  traditional  weiglits  in  the  contents  assigned  to  it,  as 
the  96  rati-piece  modem  ideas  would  identify  with  the  Tolah  :  or  it 
may  possibly  have  been  originated  as  a  new  100  rati  coin,  a  decimal 
innovation  on  the  piimitive  Hindu  reckoning  by  fours,  a  point  which 
remains  to  be  determined  by  the  correct  ascertainment  of  the  normal 
weight  of  the  rati,  which  is  still  a  debated  question.  My  own  results, 
obtained  from  comparative  Numismatic  data  of  various  ages,  point  to 
1.75  grains,'!'  while  General  Cunningham  adheres  to  the  higher 
.figures  of  1.8229  grains.f 

*  J.  A.  S.  Bengal,  1865,  p.  25,  and  Kamiflmatio  Chronicle.  Vol  iv,,  ^-  S,  p. 
131,  March,  1864. 

f  General  Cunningham's  deductions  are  founded  on  the  following  estimates : 

"  I  have  been  collecting  materials  for  the  same  snbject  [Indian  Weights]  for 

nearly  twenty  years,  and  I  have  made  many  carious  discoveries.  I  see  that  Mr. 
Thomas  quotes  Sir  William  Jones  as  fixing  the  weight  of  the  Krishnala,  ov 
Rati  seed,  at  1/^  grain ;  but  I  am  satisfied  that  this  is  a  simple  misprint  of 
Jones's  manuscript  for  1  f  or  1*833  grain,  which  is  as  nearly  as  possible  the 
average  weight  of  thousands  of  seeds  which  I  have  tested.  The  great  unit  of 
medisBval  and  modern  times  is  the  tdka  of  not  less  than  145  grains,  of  which  sis 
make  the  chha-tdkay  or  chhatak,  equal  to  870  grains,  or  nearly  two  ounces ;  and 
.100  make  the  ^ratafca,  or  ser,  the  derivation  being  saMdkaf  or  100  tdkas.  For 
convenience  I  have  taken,  in  all  my  calculations,  the  rati  seed  at  l'822i>  grain. 
Then  80  ratia  or  145*832  was  the  weight  of  the  tcmgka  of  coiner,  and  also  of  the 
golden  suvarna,  which  multiplied  by  six  gives  874.1^9  grains,  or  exactly  two 
ounces  for  the  chha-tdka  or  chhatak." — J.  A,  S.  Bengal,  1865,  page-  46. 

Mr.  N.  S.  Maakelyne,  of  the  Mineral  Department,  British  Museum,  who,  some 
time  ago,  entered  into  an  elaborate  series  of  comparisoosof  Oriental  weights,  with 
a  view  to  determine  the  identity  of  one  of  our  most  celebrated  Indian  diamonds, 
has  been  so  obliging  as  to  draw  up  for  me  the  following  memorandunt,  exhibiting 
the  bearing  of  an  entirely  independent  set  of  data  upon  the  question  under  review, 
the  true  weight  of  the  Indian  Bati.  The  value  of  this  contribution  in  itself, 
and  the  difficulty  of  doing  justice  to-  it  in  an  abstract,  must  plead  my  excuse  for 
printing  it  in  extenso  in  this  place  : — 

I  s^iall  confine  my  answer  tcyour  question  abocU;  the  rati  to  the  estimate  of  it, 
as  derived  from  the  Mishk4l.  The  other  channel  of  enquiry,  that  namely  of 
Bindoo  metrology  and  numismatics,  is  too  complicated,  and  so  far  as  I  have 
been  able  to  follow  it,  too  unsatisfactory  in  its  results,  to  justify  my  urging  any 
arguments  derived  from  it.  Indeed,  the  oscillations  in  the  currencies)  and  our 
knowing  so  few  very  fine  coins  of  reigns  before  Shir  Shah,  of  critical  value,  make 
this  braneh  of  the  subject  almost  nnai^)roacfaable  to  one  who  is  not  an  Oriental 
scholar.  I  would  premise,  however,  that  I  do  not  believe  very  accurate  results 
are  to  be  obtained  solely  from  the  weights  of  coins,  except  in  the  few  cases  where, 
as  in  the  coins  of  Akbar,  or  of  Abd-eUMalek  ben  Merw£n,  we  have  some  literary 
statements  about  them.  Nor  can  you  get  any  result  from  weighing  carob  beans 
to  determine  the  carat,  or  abrus  seeds  to  determine  the  rati,  I  weighed,  long 
ago,  hundreds  of  ratis,  that  Dr.  Daubeny  lent  me,  with  an  average  of  1 .694 
troy  grains.  Sir  William  Jones  found,  I  believe,  one  of  1.318,  and  Professor 
Wilson,  I  think,  another  value  again.  They  vary  according  to  the  soil  and  climate 
they  are  g^rown  in,  and  the  time  and  atmosphere  they  have  been  kept  int. 

My  investigation  of  the  i-ati  originated  in  a  desire  to  determine  whether  the 
diauiond,  now  the  Queen's,  was  tlie  same  that  Baber  records  as  having  been 
given  to  UumayiLn  at  the  taking  of  Agra>  after  the  battle  of  Paniput,  and  whioh 
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However,  these  siWer  coins  of  Altarasb,  let  their  primary  statie 
ideal  have  been  based  upon,  a   duplication  of  the   dirhauis  of  Ghazui, 

had  onee  belonged  to  Al4-ed-dfn  (Khilji).  I  also  waa  led  to  suppose  that  the 
diamond  Tavemier  sisw  at  the  Gonrt  of  Anmngzebe  was  the  same,  and  that  he 
had  oonfouxided  it  with  one  that  Meer  Jamla  gave  to  Sh&h  Jeh&n,  and  that  Iiad 
been  recently  found  at  €k>loonda.  I  would  here  observe  that  Tavernicr's  weights 
can  be  very  little  trusted ;  I  can  give  you  my  reasons  for  this  assertion,  if  you 
wish  for  tbem. 

Baber,  in  his  memoirs,  says  the  weight  of  Hnniayan's  diamond  was  about  8 
BkishkAls.  In  his  description  of  In^,  he  gives  the  following  ratios  of  the 
weights  in  nse  there : — 

8  ratis    =    1  mfahah. 
»2     „        =    4       „        =    1  Tang  (Tank). 
40,,        ss5„        =        =        =        1  mishklU. 
96    „        =  12       „        =        =        =        1  Tola. 
Jewels  and  preoioiia  stones  being  estimated  by  the  tang.    Forthermore  he  states 
14  tolas  =  1  sir,  40  sirs  =  1  man  etc.    Thus,   then,   the  8  mishldUs  would  be 
S20ratia. 

Tavemier  says  tbe  diamond  he  saw  weighed  819}  ratis.  The  Koh-i-NAr,  in 
1851  (and,  I  believe,  in  Baber*s  day  also),  weighed  589.5  grains  troy.  The 
thecMfy  that  it  was  AUi-ed  dfn's  diamond,  would  demand — 

a  mishtAl  (8)         weight  of  73.7    gamins, 

a  tola         (3^)  „  176.85      „ 

a  tank        (10)  „  58.95      ,, 

a  m^sha      (40)  „  14.745    „ 

a  rati  (320  of  8  to  the  masha)     1.8425  „ 

(240  of  6  „  )     2.533     „ 

Kow,  as  to  the  mishk&l — the  Mahommadan  writers  speak  of  it  as  not  having 
altered  from  the  days  of  the  Prophet.  Doubtless,  it  has  been  a  pretty  perma- 
nent weigbt,  and  very  likely,  in  Makrizi's  time,  was  bat  slightly  varioas  in 
different  places.  At  present,  the  following  table  represents  the  different  mishkila, 
so  &r  as  I  have  been  able  to  ascertain  them. 

The  gold  and  silver  mishk&l  of  Bassorah  =  1^  dirham  .. ..' =72    grains. 

The     y,  „      mussal  or  mishkal  of  Oainroon  (71,75  miscals 

r=  100 mahmoudias  =  5136  grains) =71.6.    „ 

The  gold  and  silver  miscal  of  Mocha  =  24  carats  =:  24y|9  vakya 

(of 480 grains, nearly)   =72        „ 

That  of  Btt«Mre  =  y^v  of  a  maund  of  53784  grains  =74.7     „ 

The  metical  of^Z^ppo  and  J.l^t^« =73        „ 

The       „       otTripoli   =73.6     „ 

In  Persian,  the  demi  mishkAl  :=  y  g^  of  the  batman  of  Chessay ") 

(of  8871  grains)    * {     =73.96,, 

The  tanrid  batman  and  mishk&l =half  the  above  ) 

The  misbkAl  corresponding  to  the  (J)  dirham  used  for  gold  and 

silver,  in  Penia =74.5     „ 

The  abbaai  corresponding  to  1  mishkAl,  Karsden  says  =72        „ 

The  modem  debased  mishk&l  of  JBoJIc^ra =71         „ 

Baber,  in  speaking  of  the  mishkAl,  may  either  mean  his  own  Bokharan  mishkdl, 
or,  as  seems  more  probable,  the  current  mishkal  as  existing  at  that  time  in  India, 
in  short,  the  '*  Indian  or  Syrian  mishkAl "  of  the  Mahommadan  writers — which 
was  the  Oreek  mishkal  +  2  kirats.  The  modern  debased  mishkAl  of  Bokhara 
we  may  leave  out  of  our  comparisons.  It  is  surely  a  degraded  weight  in  a 
country  that  has  undergone  an  eclipse. 

The  old  "  Greek  Dinar ''  is  of  course  the  Byzant,  or  solidus  anrens — the 
denarius  of  Byzantinm.  It  was  nominally  coined  72  to  the  Koman  lb.  The 
Bytantian  Bomaa  lb.  in  the  British  Museum  weighs  4995  grains,  so  the  solidaa 
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or,  as  is  more  probable,   elaborated  out  of  the  elements  of  ancient 

was  ncymminally  coined  at  69.4  grains.  It  really  issued  from  the  mint  at  a 
mazimnm  weight  of  68  (a  very  few  of  the  most  finely  preserved  coins  reaching 
this  amonnt).  Now  taking  Makrisi's  statement  that  the  TwiaMrAl  was  24  kirats^ 
and  that  of  the  Ayin-i.Akberi  that  the  Greek  mishk&l  was  2  kirats  less  than  this ; 
we  find  the  weight  of  the  mishk41  =  68+ ff =74.18  grains  troy  Again,  Mak- 
rizi  mentions  that  Abdel-malek-ben-Merwah  coined  dinars  and  dirhams  in  the 
ratios  of  21f  kirats :  15  kirats.  Now  this  Caliph's  gold  coins  in  the  British  Mu* 
senm  (in  a  very  fine  state  of  preservation),  weigh  66.5  grains,  and  his  silver,  also 
well  preserved,  44.5.    Taking  the  former  as  coined  at  67,  we  have  the  ratio : 

Dinar:  Dirham=2I):  15  =  67:  46.2, 
Which  latter  gives  a  probable  weight  for  the  dirham  as  originally  coined.  (In 
Makrizi's  time  the  ratio  was  dinar :  dirham  =:  10  r  7  =  2 1 .75  :  15.22 ;  or  supposing 
the  gold  coin  unchanged  at  67,  the  silver  dirham  would  become  46.88).  Then, 
as  the  ratio  of  the  dinar  (or  g^ld  mishk&l)  to  themishkiU  weight  =  2 If :  24,  we 
have  for  the  mishk41  weight  a  value  of  73.93  grains. 

These  two  values,  thus  severally  adduced  from  different  data — ^viz.,  74.18  and 
78.93 — sufficiently  nearly  accord  to  justify,  I  think,  our  striking  the  balance 
between  them,  and  declaring  of  the  ancient  mishk&l — ("  the  Syrian  or  Indian 
mishkAl ")  to  have  been  very  nearly  74  grains.  Hence  the  kirats  would  be  3.133 
grains,  troy.  The  modem  carat  varies  from  3.15 ;  the  modern  Indian  carat  to 
3.28,  the  old  French  carat  (made  this  probably  to  be  an  aliquot  part  of  the  old 
French  ounce).  The  English  carat  z^  3.168  $  the  Hambuirgh= 3.176,  and  the 
Portuguese  =  8.171. 

The  above  value  of  the  mishk&l  accords  extremely  well  with  my  theory  about 
the  diamond. 

That  the  "  Ghreek  Dinar''  of  Makrisi  was  the  Sassanian  gold  is  not  at  all 
likely,  although  the  silver  dirham  was,  no  doubt,  originally  derived  from  the 
Bassanian  drachma.  Of  the  few  gold  pieces  of  Sassanian  coinage,  the  one  in  the 
Museum,  of  Ardashir  I.,  weighs  now  65.5,  and  could  not  have  been  coined  at 
less  than  66.5  grains — which  would  give  a  mishkftl  of  72.04.  But  under  the 
SassanidsB,  the  gold  coinage  was  quite  exceptional,  and  was  not  large  enough  to 
have  formed  the  basis  of  the  monetary  system  of  the  Caliphs,  which  waa 
professedly  founded  on  Greek  coins,  current. 

As  to  the  BokhiLran  mishk^l  of  B&ber's  time,  how  are  we  to  arrive  at  it  ? 
You — and  if  you  can't,  who  can  P — ^are  able  to  make  little  firm  ground  out  of  the 
weights  of  Sassanian,  or  Ghasnavid  coins — nor  will  the  coins  of  the  Ayubite, 
Mamluke  and  Mamluke  Bahrite  Caliphs  (of  which  I  have  weighed  scores), 
give  any  much  more  reliable  units  on  which  to  base  the  history  of  the  progress 
of  change  in  the  mif  hk41.  The  limits  of  its  variation  in  modern  times  seem 
to  have  lain  between  74.5  and  72  troy  g^ins ;  I  believe  74  as  a  near  as  possible  its 
true  original  weight,  the  weight  of  the  Syrian  and  of  the  Indian  mishk&l.  This 
would  give  the  rati  on  the  goldsmith's  standard  of  8  to  the  masha,  and  49  to  the 
mishk&l,  as  1.85  grains,  and  the  limits  of  this  rati  would  be  1.862  and  1.80. 
The  value  of  the  jeweller's  rati  (6  to  the  mashi)  would  be  for  the  74  grain 
mishk&l  2.47  grains,  and  its  limits  would  be  2.483  and  2.40. 

That  Baber's  and  Humayiln's  now  worn  and  dilapidated  coins  of  71  and  71.5 
grains  were  mishk&ls,  is  not  improbable ;  but  they  certainly  were  not  coined  at 
less  than  74  grains. 

Without  entering  into  the  Indian  numismatical  question,  I  may  remind  you  of 
Tuglak's  coin  of  174  grains  (one  in  the  British  Museum  =  172.25),  probably 
coined  at  175  or  176  j  a  fair  weight  of  issue  for  a  ooin  nominally  of  some  177  or 
178  grains.  These  coins,  I  believe,  you  consider  to  represent  the  tola.  A  tola 
of  177.6  would  accord  on  the  ratios  of  B&ber's  table  with  a  mishk&l  of  74  grains. 
I  am  strongly  tempted  to  enter  further  into  this  question  of  the  ponderary 
systems  of  India,  but  I  am  warned  by  your  own  able  papers  of  the  difficultiea 
in  the  path  of  one  who  deals  only  in  translations  and  in  the  weight  of  coins» 
24th  Nov.,  1866. 
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Indian  Metrology — ^may  l>e  qaoted  in  their  surviving  integrity  of 
weight  and  design,  as  having  furnished  the  prototypes  of  a  long  line 
of  sequent  Dehli  mintages,  and  thus  contributing  the  manifest  intro- 
ductory model  of  all  Bengal  coinages.* 

The  artistic  merits  of  the  produce  of  the  southern  mint«,  though 
superior  in  the  early  copies  to  the  crude  introductory  issues  of  Al- 
tamsh,  seldom  compete  \vith  the  contemporary  design  or  execution  of 
the  Dehli  die-cutters,  and  soon  merge  into  their  own  provincialisms, 
which  are  progressively  exaggerated  in  the  repetition,  until,  at  last, 
what  with  the  imperfection  of  the  model,  the  progressive  conventiona- 

*  There  three  are  varieties  of  Altamah's  silver  ooinage,  all  showing  more  or 
less  the  imperfection  of  the  training  of  the  Indian  artists  in  the  reproduction  of 
the  ofllcial  alphabet  of  their  conquerors.  The  desigpos  of  these  pieces  were  clear- 
ly taken  from  the  old  Ghaznf  model  of  Mnhammad  bin  S^m's  Dirhams  and 
Bfoin,  and  the  indeterminate  form  of  the  device  itself  would  seem  to  indicate 
that  they  mark  the  initial  effort  of  the  new  Muhammadan  silver  currency  which 
■o  soon  fixed  itself  into  one  unvarying  type,  and  retained  its  crude  and  unim- 
proved lettering  for  upwards  of  a  century,  till  Muhammad  bin  Tughlak  inaugu- 
rated his  reign  by  the  issue  of  those  choice  specimens  of  the  Moneyer^s  art 
which  stand  without  compeers  in  the  Dehli  series. 

No.  1,  Silver.  Size,  vii. ;  weight,  162.5.  Supposed  to  have  been  struck  on 
the  receipt  of  tbe  recognition  of  the  Khalif  of  Baghd^  in  626  ▲.  H. 

Obverse :  square  area,  with  double  lines,  within  a  circle. 

Legend,    ^|  J^j  6>*as^  aIJ|  dj\  J| 
Beverse :  Square  area,  with  double  lines,  within  a  circle. 
Legend,  ^^ljojJ\yiJC\^\x^J\  |*U)J||  ti^  ^ 

No.  2.  Silver.     Size,  viii  ;  weight,  168.6.    Date,  630  a.  h. 
Obverse  :  Square  area,  with  double  lines, 

Legend,  j^cjJlj  UijJ(  ^^^  ^)i\  cyUxLJf  | 

Reverse :  Circular  area. 

Legend,^^.aijLj|  aU|  J^j  «V*«^  ^\  ill  ^1  K  | 

Margm,  ^\  \'^  ^j^ 

Mr.  Bayley  notices  the  occasional  obange  of  the  name  of  the  piece  to  the 
generic  a£J|  as  well  as  the  ignorant  substitution  of  aU|^  \jya^l^\    for 

the  KhaUrs  true  title.  J.  A.  S.  B.,  1862,  p.  207.  Col.  Guthrie's  coin  (Type 
Ko.  2)  discloses  a  similar  error. 

Legend.  ^-Jt^^l^rV*' j-'^^^^^-^Lr^?''.?'^  ^ 
Margin,  ^^1  »0A  ^yi 

Na  8,  saver.     Size,  viii. ;  weight,  163.5  gr.  .         .    , 

Obverse,  as  No.  2,  but  the  square  area  is  enclosed  in  a  circle. 
Beverse  :  Square  area  enclosed  within  a  circle,  identical  with   the  obTerse 
design. 
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lism  of  the  designers,  and  the  ignorance  and  crnde  mechanical  imita- 
tion of  the  engraven,  their  legends  become  mere  semblances  of  intelli- 
gible writing,  and,  as  the  plates  will  show,  like  Persian  shikastah^ 
easy  to  read  when. one  can  divine  what  is  intended,  but  for  anything 
like  precision  in  obscnre  and  nearly  obliterated  margins,  a  Tory  un- 
tnistworthy  basis  for  the  search  after  exact  results. 

The  di£ferent  mints  each  followed  its  own  traditions,  and  the  school 
of  art  stood  generally  at  a  higher  level  in  the  eastern  section  of  the 
kingdom,  especially  when  Son&rgaon  was  held  by  its  own  independent 
ralers.  The  lowest  scale  of  die  execution,  exemplified  in  the  present 
series,  was  reserved  for  the  capital  of  the  united  provinces  under  the 
kingship  of  Sikandar  (No.  23  infrd).  The  numismatic  innovations 
of  Muhammad  bin  Tnghlak,  were  felt  and  copied  in  the  south,  espe- 
cially in  the  reproduction  of  the  titular  legends,  but  his  own  coins 
struck  at  the  ''  city'' — he  would  not  call  it  capital — of  Lakhnautf, 
evince  the  haste  and  carelessness  of  a  temporary  sojourn,  and  still 
worse,  the  hand  of  a  local  artist,  all  which  short-comings  may  be 
forgiven  to  a  monarch  who  in  his  own  imperial  metropolis  had  raised 
the  standard  of  the  beauties  of  Arabic  writing,  as  applied  to  coin 
legends,  to  a  position  it  had  never  before  attained,  and  which  later 
improved  appliances  have  seldom  succeeded  in  equalling. 

The  Bengal  Sultdns,  mere  imitators  at  first,  were  original  in  their 
later  developments  of  coin  illumination,  and  the  issues  of  the  fully 
independent  kings  exhibit  a  commendable  variety  of  patterns  in  the 
die  devices,  damaged  and  restricted,  however,  in  the  general  effect  by 
the  pervading  coarseness  and  imperfection  of  the  forms  of  the  letters. 
Then,  again,  the  tenor  of  the  inscriptions  is  usually  of  independent 
conception,  especially  in  the  refusal  to  adopt  the  ever  recurring 
Jcalimahj  and  in  the  suggestive  mutations  of  titles  assigned  to  the 
lieutenants  of  the  prophet  on  earth,  whose  names  they  did  not  care  to 
learn.  So  also  was  their  elaboration  of  the  titular  adjuncts  of  the 
four  Imdms  uninfluenced  by  northern  formula  ;  many  of  which  con- 
ventionalisms survived  for  centuries,  till  Shir  Sh^h,  in  the  chances  of 
conquest,  incorporated  them  into  the  coinage  of  Hindustan,  during  the 
exile  of  the  temporarily  vanquished  Hum&ydn. 

The  standard  of  the  Bengal  coinage  was  necessarily,  like  the  pieces 
themselves,  a  mere  imitation  of  imperial  mint  quantities,   and  the 
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early  iasiies  will  be  seen  to  follow  closely  upon  the  proper  amount 
in  weight  contemplated  in  the  Dehli  prototypes ;  but  one  of  the  curious 
results  the  Kooch  Beh4r  collective  find  determines  is,  that  though  the 
first  kings  on  the  list  clearly  put  forth  money  of  full  measure,  their 
pieces  were,  in  most  cases,  subjected  to  a  well  understood  Indian 
process  of  boring-out,  or  reduction  to  the  exact  weight  to  which  we 
must  suppose  subsequent  kings  lowered  the  legal  standard  of  their 
money,  so  that,  although  some  of  the  silver  pieces  of  Elai  K&ds  and 
Fihiz  have  escaped  the  debaser's  eye,  and  preserve  the  completeness  of 
their  original  issue  denomination,  the  great  majority  of  the  older 
coins  have  been  brought  down  to  the  subsequent  local  standard  of 
166  grains,  at  which  figure,  in  troy  grains,  the  bulk  of  the  hoard 
ranges ;  or,  in  more  marked  terms,  166  grains  is  the  precise  weight  of 
the  majority  of  the  very  latest  and  best  preserved  specimens,  which 
must  have  been  consigned  to  their  recent  place  of  concealment  when 
very  fresh  from  mints  but  little  removed  from  the  residence  of  the 
accumulator  of  the  treasure,  and  be  held  to  represent  coin  which 
eould  scarcely  have  changed  hands. 

The  intrinsic  value  of  the  money  of  these  sovereigns  follows  next  in 
the  order  of  the  enquiry.  This  department  of  fiscal  administration 
might  naturally  have  been  expected  to  have  been  subject  to  but  limited 
check  or  control,  when  regulated  by  the  uncertain  processes  of 
Oriental  metallurgy ;  but,  in  practice,  it  will  be  seen  that  some  of  the 
native  Mint-masters  were  able  to  secure  a  very  high  standard  of 
parity,  and,  what  is  more  remarkable,  to  maintain  a  singularly  uniform 
scale  in  the  rate  of  alloy.  In  the  case  of  the  imperial  coins  subjected 
to  assay  in  Calcutta,  specimens  spreading  over,  and  in  so  far,  represen- 
ting  a  sequent  eighty  years  of  the  issues  of  the  northern  metropolis, 
vary  only  to  the  extent  of  six  grains  in  the  thousand,  or  0.6  per  cent. 
As  the  Dehli  coinage  proves  superior,  in  point  of  weight,  to  the  sou- 
thern standard,  so  also  does  it  retain  a  higher  degree  of  purity  ;  the 
990 and  996  of  silver  to  the  test  total  of  1 ,090  grains,  sinks,  in  the  earliest 
examples  of  the  Bengal  mintages,  to  989,  from  which  figures  it  expe- 
riences a  temporary  rise,  in  possibly  exceptional  cases,  under  Bah&dur 
Shih,  who  may  be  supposed  to  have  brought  down,  with  his  reinstitu- 
ted  honours  and  the  coined  treasure  so  lavishly  bestowed  upon  him  by 
Muhammad  bin  Tughlak,  on  his  restoration  to  the  government  of 
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Sondrgaon,  certain  implied  responsibilities  for  the  equity  and  fulness 
of  his  currencies  ;  while  in  the  subsequent  irregularly  descending  scale, 
Azam  Shdh's  officials  arrived  at  the  most  unblushing  effort  of  debase- 
ment, in  the  reduction  of  silver  to  962  grains.  Among  other  unex- 
pected items  for  which  the  aid  of  modem  science  may  be  credited,  is 
the  support  which  the  intrinsic  contents  of  the  erroneously -classed  coins 
of  Adil  Shdh  under  native  interpretation,  lend  to  the  correctness  of 
the  revised  attribution  of  the  pieces  themselves  suggested  by  the  criti- 
cal terms  of  their  own  legends,  in  the  manifest  identity  of  their  assay 
touch  with  the  associate  coins  of  the  lower  empire  of  India. 

Colonel  Guthrie  has  furnished  me  with  the  following  data,  concern- 
ing the  assay  of  the  various  coins  composing  the  Kooch  Bahdr 
hoard : — "  When  the  Bengal  Asiatic  Society  made  their  selection  ol 
coins  from  the  trove,  they  set  apart  four  of  each  description  for  the 
Mint,  two  being  for  special  assay,  two  for  the  Mint  collection.  The 
result  of  the  assay  was  as  follows  (1,000  represents  absolute  purity)  ;" 


DIHLI  COINS. 

1.  Balban  (a.  h.  664)  ...  990  and  996 

2.  Kai  Eobdd  (a.h.  685)  990  and  996 
8.  Ghi^-ud-din  Tnghlak  (a.  h.  720) 

990. 
4.  Adil  BUh  [i.e,  Ghiai    Sh&h  of 
Bengal,  A.H.  761]  989. 


BKNOAL  COINS. 

1.  Shams-nd-din  Fimz 989 

2,  Bahidur  Sh&h  988  and  993 

8.  MnblLrak  SOi&h 987 

4.  Ui&s  Sh&h  (l8t  type)  989 ;  (2nd) 

982 ;  (3rd)  988. 
6.  Sikandar  Sh&h  (retom  lost)* 
6.  Azam  Sh4h  (Ist  type)  981 ;  (2nd) 
989  ;    (3rd)     962 ;  (4th)    977  ; 
(5th)  985. 

A  question  that  has  frequently  puzzled  both  Oriental  and  European 
commentators  on  the  history  of  India,  has  been  the  intrinsic  value  ol 
the  current  coin  at  the  various  epochs  referred  to,  so  that  the  most 
exact  numerical  specifications  conveyed  but  a  vague  notion  of  the 
steriing  sum  contemplated  in  the  recital  by  any  given  author.  Numis- 
matists have  been  for  long  past  in  a  position  to  assert  that  the  Dehli 
Tankah  contained  absolutely  173  grains,  which  would  presuppose  a 
theoretical  issue  weight  of  174  or  175  grains,  and  a  touch  of  nearly 
pure  silver ;  but  assuming  tbis  specific  coin  to  have  been  a  white  or 
real  "  Tankah  of  Silver"  (»^  *^)  a  doubt  necessarily  remained  as  to 
what  was  to  be  understood  by  the  alternative  black  Tankah  Qt^  ^^), 
Niz&m-ud-din  Ahmad,  in  his  Tabak&t-i-Akbari,  seems  to  assign  the 
introduction  of  these  black  Tankahs  to  Muhammad  bin  Tughlak,  who 
notoriously  depreciated  the  currency  to  a  large  extent,   before   he  re* 
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fiOTted  to  the  extreme  measnre  of  a  forced  currency,  thoagh  it  may  be 
donbted  whether  any  sucb  depreciation  would  bave  been  tbougbt  of, 
even  ii  there  had  been  time  to  effect  tbe  conversion,  at  the  very  com- 
mencement of  his  reign,  to  which  period  Niz4m-ud-din  attributes  the 
issae  of  these  pieces,  in  the  apparent  desire  of  explaining  the  bare 
possibility  of  the  possession  of  such  numerical  amounts  as  are  stated  to 
have  been  squandered  in  largesses  by  the  newly-enthroned  monarch. 
However,  the  real  debasement  of  the  coin  need  not  have  extended  much 
beyond  the  point  indicated  by  the  superficial  aspect  of  his  own  Bengal 
mintages,  and  Azam  Sh&h's  coins  of  the  same  locality  probably  exceed 
that  accusatory  measnre  of  debasement ;  while,  on  the  other  hand, 
Muhammad  bin  Tughlak,  on  reverting  to  specie  currencies,  after  his 
futile  trial  of  copper  tokens,  seems  to  have  aimed  at  a  restoration  of 
the  ancient  purity  of  metal  in  his  metropolitan  issues,  as  I  can  quote 
a  coin  of  his  produced  by  tjie  Dehli  Mint  in  a.  h.  734,  which  has 
every  outward  appearance  of  the  component  elements  of  unalloyed 
silver,  and  equally  retains  the  fair  average  weight  of  168  grains.'^ 
All  these  evidences  would  seem  to  imply  that  the  Bengal  ratio  of 
purity  was  intentionally  lower,  and  that  a  very  slight  addition  to  the 
recognised  alloy  would  bring  the  local  issues  fairly  within  the  cate- 
gory of  black  Tankahs.  Such  a  supposition  of  the  inferiority  of  the 
coinages  of  the  southern  kingdom  appears  to  be  curiously  illustrated 
by  Baber's  mentioning  that,  in  a.  h.  932,  a  portion  of  the  revenues  of 
the  district  of  Tirhdt,  a  sort  of  border-land  of  his  kingdom,  which  did 
not  extend  over  Bengal,  was  payable  in  Tankah  Nukrahy  and  the 
laiger  remainder  in  Tankah  SidJ^jf  an  exceptional  association  of  cur- 

*  This  coin  is  similar,  bnt  not  identical  in  its  legends  with   the  gold  piece, 
Ko.  84,  of  736  A.  H.,  p.  50  Pathin  Saltans.    The  following  are  the  inscriptions  • 

Obverse —  \j»a)\  ^\  j  jJjJ|  *JL/|  j 

Reverse —  ^^Jo  ^.>4«^  *H^  ^J 

Margin—  *jUjuu.j  ^^HH^'j  ^j\  AJ-.|*iUll|  j|»^ 

+  B&ber  has  left  an  interesting  acconnt  of  the  revenues  of  his  newly-acqnired 
kingdom  in  India,  as  estimated  after  the  battle  of  Panipat,  in  a.  h.  932,  to  the 
effect  that  "  the  countries  from  Bhfra  to  Bahir  which  are  now  under  my  domi- 
nion yield  a  revenue  of  52  krores  "  of  Tankahs.  In  the  detail  of  the  returns 
from  different  provinces,  Tirhut  is  noticed  as  Tribute  (Khidmatina)  of  the 
Tirhdti  Rajah  260,000  twiikah  nUkrah,  and  2,750,000  tankah  sidh.  William 
Erskine  History  of  India  under  Baber  and  Humiyun,  London,  1854,  vol.  i.,  p. 
640     See  also  Leyden's  Memoirs  of  Biber,  London,  1826,  p.  334. 
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rencies  in  a  given  locality^  which  can  scarcely  be  explained  in  a  more 
simple  and  reasonable  manner  than  by  assuming  the  lower  description 
of  the  conventional  estimate  piece  to  have  been  concurrent  with  a 
better  description  of  the  same  coin,  constituting  the  prevailing  and 
authorized  revenue  standard  of  the  northern  portions  of  the  conquer- 
ing Moghui's  Indian  dominions. 

Another  important  element  of  all  currency  questions  is  the  relative 
rate  of  exchange  of  the  precious  metals  inter  ae.  And  this  is  a  divi  • 
sion  of  the  enquiry  of  peculiar  significance  at  the  present  moment, 
when  Her  Majesty's  Government  are  under  pressure  by  the  European 
interest  to  introduce  gold  as  a  legal  tender  at  a  fixed  and  permanent 
rate,  or,  in  effect,  to  supersede  the  existing  silver  standard,  the  single 
and  incontestable  measure  of  value,  in  which  all  modem  obligations 
have  been  contracted,  and  a  metal,  whose  present  market  price  is,  in 
all  human  probability,  less  liable  to  be  affected  by  over  production 
than  that  of  gold  :  the  bullion  value  of  which  latter  had  already  begun 
to  decline  in  the  Baz&rs  of  India,  simultaneously  with  the  arrival  of 
the  first  fruits  of  Australian  mining. 

If  the  contemplated  authoritative  revolution  in  the  established  cur- 
rency had  to  be  applied  to  a  fully  civilized  people,  there  might  be 
less  objection  to  this  premature  experiment ;  but  to  disturb  the  deal- 
ings of  an  empire,  peopled  by  races  of  extreme  fixity  of  ideas,  to  give 
advantages  to  the  crafty  few,  to  the  detriment  of  the  mass  of  the  un- 
lettered population,  is  scarcely  justified  by  the  exigencies  of  British 
trade,  and  India's  well-wishers  may  fairly  advance  a  mild  protest 
against  hasty  legislation,  and  claim  for  a  subject  and  but  little  under- 
stood Nationality,  some  consideration  before  the  ruling  power  forces  on 
their  unprepared  minds  the  advanced  commercial  tenets  of  the  cities  of 
London  and  Liverpool. 

The  ordinary  rate  of  exchange  of  silver  against  gold  in  Marco  Polo's 
time  (1271-91   a.  d.),*   may  be  inferred  to  have   been  eight  to  one ; 

•  The  Province  of  Karatan.  "  For  money  they  employ  the  white  porcelain 
shell  found  in  the  sea,  and  these  they  also  wear  as  ornaments  about  their  necks. 
Eighty  of  the  shells  are  eqnal  in  value  to  a  saggio  of  silver,  or  two  Yenetian 
groats,  and  eight  saggi  of  good  silver  to  one  of  pure  gold.'*     Chap,  zxxix. 

The  Province  of  Kabazan.  '*  Gold  is  fonnd  in  the  rivers,  both  in  small 
particles  and  in  lumps  ;  and  there  are  also  veins  of  it  in  the  mountains.  In 
consequence  of  the  large  quantity  obtained,  they  g^ve  a  saggio  of  gold  for  six 
saggi  of  silver.  They  likewise  use  the  before-mentioned  porcelain  shells  in 
carrencyi  which,  however,  are  not  found  in  this  part  of  the  world,  bat  are 
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thongli  exceptional  cases  are  mentioned  in  localities  within  the  reach  of 
Indian  traders,  ^here  the  ratios  of  six  to  one  and  five  to  one  severally 
obtained. 

Ibn  Batatah,  in  the  middle  of  the  fourteenth  century,  when 
be  was,  so  to  say,  resident  and  domesticated  in  India,  reports  the 
relative  values  of  the  metals  as  eight  to  one."*" 

bnmght  from  India." — Chap.  zl. ;  also  Pinkerton  (London,  1811),  vol.  vii.,  143. 

Tl^  Province  of  Kardandan.  *'  The  oorrenoy  of  this  oonntry  is  gold  by 
weight,  and  alao  the  porcelain  shellB.  An  onnce  of  gold  is  exchanged  for  five 
ounces  of  nlver,  and  a  sagg^o  of  g^ld  for-  five  saggi  of  silver ;  there  being  no 
silver  mines  in  this  coontry,  bat  mnch  gold ;  and  consequently  the  merchants 
who  import  silver  obtain  a  large  profit."     Chap.  xli. 

The  Kingdom  of  Mien  (^vo).  "  You  then  reach  a  spaoions  plain  [at  the 
foot  of  the  Yunnan  range],  whereon,  three  days  in  every  week,  a  number  of 
people  ajBsemble,  many  of  whom  come  down  from  the  neighbouring  mountains, 
bringing  their  gold  to  be  exchanged  for  silver,  which  the  merchants  who  repair 
thither  from  distant  countries  carry  with  them  for  this  purpose ;  and  one 
■aggio  of  gold  is  given  for  five  of  silver."  Chap,  xliii.  Travels  of  Marco  Polo, 
by  W.  Mareden,  London,  1818  ;  and  Bohn's  Edition,  1854. 

iv.   10,     ^]ym     i^l     ^    jljJii    f^%^)^  J  ^1;^  AjJlJ  j^    ^J^\  Jk^\ 

"  Xai  VQ  vendre  le  ris,  dans  les  march^  de  oe  pays  [  Bengale],  sur  le  piod  de 
Tingt^nnq  rithl  de  Dihly  pour  un  dinilr  d' argent :  celui-ci  vaut  huit  drachmes, 
et  lenr  dnichme  ^uivaut  absolument  4  la  draohme  d'argent.  "  (iv.  210.) 

The  difficulty  of  arriving  at  any  thoroughly  satisfactory  interpretation  of 
theocbscure  Arabic  text,  as  it  now  stands,  may  be  frankly  admitted,  nor  do  I 
seek  to  alter  or  amend  the  French  translation,  further  than  to  offer  a  very 
simple  explanation  of  what  probably  the  author  really  designed  to  convoy  in 
the  general  tenor  of  the  passage  in  question.  It  was  a  crude  but  established 
eostom  among  the  early  Muhammadan  occupying  conquerors  of  India,  to  issue 
gold  and  silver  coins  of  equal  weights,  indentioal  fabric,  and  analogous  central 
legonds ;  hence,  whenever,  as  in  the  present  instance,  the  word  IHiidr  is  used 
in  apposition  with  and  contrast  to  the  secondary  term  IXrham,  the  one  primd 
facie  implies  gold,  the  other  silver  j  and  there  can  bo  little  doubt  but  that  the 
onginal  design  of  the  text  was  to  specify  that  one  gold  piece  of  a  given  weight 
passed  vn  situ  for  eight  silver  pieces  in  similar  form  and  of  slightly  greater 
bulk.  It  is  possible  that  the  term  IHn6r  may  in  process  of  time  have  come  to 
stand  for  a  conventional  measure  of  value,  like  the  '<  pound  sterling,"  suscep- 
tible by  common  consent  of  being  liquidated  in  the  due  equivalent  of  silver  • 
but  this  concession  need  not  affect  the  direct  contrast  between  the  Dmir  and 
Dirhama  so  obviously  maiired  in  the  case  in  point. 

Ibn  Batntah,  in  an  earlier  part  of  his  work  (iii.  426),  [Lee*s  edition  is  imper- 
fect at  this  portion,  p.  149]  gives  us  the  comparative  Delhi  rate  of  exchange— 
of  which  he  had  unpleasant  personal  experiences :  he  relates  that  he  was 
directed  to  be  paid  (55,000  4-  12,000  =)  67,000  pieces  of  some  well  understood 
currency,  neither  the  name  or  the  metal  of  which  is  defined,  but  which  may 
legitimately  be  taken  to  have  been  "  Silver  Tankahs,"  and  in  satisfaction  of 
this  amount,  deducting  the  established  one-tenth  for  DastuH,  which  left  a 
reduced  total  of  60,800,  he  received  6,233  gold  tankahs.  Under  this  scale  of 
payment  the  g^ld  must  have  borne  a  rate  of  exchange  of  one  to  9.67  of  silver, 
or  very  nearly  one  to  10,  a  proportion  which  might  be  supposed  to  clash  with 
the  one  to  eight  of  the  more  southern  kingdom,  but  the  existing  state  of  tlio 
correuciofl  of  the  two  localities  afford  a  striking  iUnstration  of  the  oonsistoucy 
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The  Emperor  Akbar's  minister,  Ab^l  Fazl,  has  left  an  official 
i*ecord  of  the  value  of  gold  in  the  second  half  of  the  sixteenth  century, 
at  which  period  the  price  was  on  the  rise,  so  that  the  mints  were 
issuing  gold  coin  in  the  relation  of  one  to  9.4  of  silver.  Bat  a  re- 
markable advance  must  have  taken  place  about  this  time,  as  in  tho 
second  moiety  of  the  seventeenth  century,  Tavemier*  found  gold 
exchanging  against  fouiteen  times  its  weight  of  silver,  from  which, 
point  it  gradually  advanced  to  one  to  fifteen,  a  rate  it  maintained 
when  the  East  India  Company  re-modelled  the  coinage  in  ISBB.f 

of  the  African  observer* b  appreciation  of  money  valnes  in  either  oase.  His 
special  patron,  Mnhammad  bin  TaghlaJc,  Emperor  of  Dehli,  had,  from  his  first 
elevation  to  the  throne,  evinced  a  tendency  to  tamper  with  the  cnrrenoy, 
departing  very  early  in  his  reign  from  the  traditional  equality  of  weights  of 
gold  and  silver  coins ;  he  re-modelled  both  forms  and  relative  proportions, 
introducing  pieces  of  200  grains  of  gold,  styled  on  their  surfaces  dinars,  and 
silver  coins  of  140  grains,  designated  as  aduZis,  in  supersession  of  the  ancient 
equable  tcmkahs,  both  of  gold  and  silver,  extant  examples  of  which  in  either 
metal  come  up  to  about  174  grains.  More  important  for  the  present  issue  la 
the  practical  result,  that,  from  the  very  commencement,  Muhammad  Taghlak*s 
silver  money  is  invariably  of  a  lower  standard  than  that  of  his  predecessors, 
whether  this  refers  to  the  early  continuation  of  the  full  silver  tankah,  ot  to  hia 
own  newly  devised  140  grain  piece,  a  mere  reproduction  of  the  time-honoured 
local  weight,  which  the  Aryan  races  found  current  in  the  land  some  twenty- 
five  centuries  before  this  Moslem  revival ;  but  in  either  case,  this  payment  to 
Ibn  Batutah  seems  to  have  been  made  after  the  Sultan  had  organised  and 
abandoned  that  imaginary  phase  of  perfection  in  the  royal  s^t  of  depreciating 
the  circulating  media,  by  the  entire  supercession  of  the  precious  metals,  and 
following  the  ideal  of  a  paper  currency,  the  substitution  of  a  copper  simula* 
crum  of  each  and  every  piece  in  the  order  of  its  degree  from  the  JHndr  to  the 
lowest  coin  in  the  realm,  the  values  being  authoritatively  designated  on  the 
surface  of  each.  This  forced  currency  held  its  own,  more  or  less  suocessfullyy 
from  730  to  733,  when  it  came  to  its  simple  and  self-developed  end.  Taking 
the  probable  date  of  this  payment  as  742-3  a.  h.  (Ibn  B.  vi.,  p.  4,  and  vol.  iii.,  p. 
zxii.),  it  may  be  assumed  that  the  174  (or  175)  grain  old  gold  tankah,  which 
had  heretofore  stood  at  the  equitable  exchange  of  one  to  eight  tankah's  of  good 
silver,  came  necessarily,  in  the  depreciation  of  the  new  silver  coins,  to  be 
worth  ten  or  more  of  the  later  issues.     Pathan  Sultans,  p.  53). 

*  "  All  the  gold  and  silver  which  is  brought  into  the  territories  of  the  Great 
Mogul  is  refined  to  the  highest  perfection  before  it  be  coined  into  money." — 
Tavemier,  London  Edition,  1677,  p.  2.  **The  roupie  of  gold  weighs  two 
drams  and  a  half,  and  eleven  grains,  and  is  valued  in  the  country  at  14 
roupies  of  silver." — Page  2.  "  But  to  return  to  our  roupies  of  gold,  you  must 
take  notice  that  they  are  not  so  current  among  the  merchants.  For  one  of 
them  is  not  worth  above  fourteen  roupies."  The  traveller  then  goes  on  to 
relate  his  doleful  personal  experiences,  of  how,  when  he  elected  to  be  paid  for 
his  goods  in  gold,"  the  king's  uncle  "  forced  him  to  receive  the  gold  rupee  at  ' 
the  rate  of  fourteen  and  a  half  silver  rupees,  whereby  he  lost  no  less  than  3428 
rupees  on  the  transaction.  Sir  James  Stewart,  writing  in  1772,  also  estimates 
the  conventional  proportionate  value  of  silver  to  gold,  as  fourteen  to  one — 
"  The  Principles  of  Money  applied  to  the  present  state  of  the  Coin  of  Bengal." 
Calcutta,  1772. 

t  Prinsep's  Useful  Tables,  pp.  6,  72,  79. 
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Afterwards,  with  prospering  times,  the  metal  ran  up  occasionally  to 
fahnloos  premiams,  to  £all  again  ignominiouBlj  when  Califomian  and 
Anstralian  discoveries  made  it  common  in  the  land. 

I  revert  for  the  moment  to  a  more  formal  recapitulation  of  the 
computations,  which  serve  to  estahlish  the  ratios  of  gold  and  silver  in 
Akhar's  time. 

Ab61  Fazl's  figured  returns  give  the  following  results  : — 

First. — Chugal,  weight  in  gold  Tolah  8,  M^ha  0,  Rati  5}=30 
Ks.  of  llj  Mishas  each  :  549.84: :  172.5X30  (5175.0)  :  1  :  :  9.4118. 

Second.— Aft^bf,  gold,  weight  t.  1,  m.  2,  e.  4f =12  Rs. :  218.90 
: :  172.5  X  12  (2070.0) :  1  :  :  9.4563. 

Third. — ^Ilahi,  or  L^  Jal6li,  also  Muianni,  gold,  weight  m.  12,  B. 
lf=10  Rs.  :  183-28  :  :  1725  X  10  (17250)  :  1  :  :  94118. 

3  A. — The  larger  piece,  the  Sihansah,  in  value  100  Lil  Jalalis, 
gives  an  identical  return.  "W eight  in  gold,  t.  101,  M.  9,  B.  7  = 
1000  Rs. :  18328-  :  :  172,500  (1725  X  100  X  10) :  1  :  :  9*4118. 

Foarth. — Adl.-Outkah,  or  Muhar,  also  called  Mahr&bi,  gold,  weight 
11  M68ha8=9  Rs.  :  165  :  :  1725x9  (15525)  :  1  :  :  9-40909. 

4  A. — The  higher  proportions  specified  under  the  piece  of  100 
round  Muhars,  produce  a  similar  result.  Weight  in  gold,  t.  91,  m. 
8=900  Rs.  :  16500  :  :  155250'  (1725  X  100  X  9)  :  1  :  :  9*40. 

These  sums  are  based  upon  the  ordinary  Tolah  of  180  gr.,  M^ha 
of  15,  and  Rati  of  1*875  grs.  The  question  of  corresponding  values 
in  the  English  scale  need  not  affect  the  accuracy  of  comparisons 
founded  upon  the  conventional  measure  by  which  both  metals  were 
estimated. 

I  have  given  more  prominence  to  the  above  calculations,  and  even 
tested  anew  my  earlier  returns  by  the  independent  totals  afforded 
bj  the  larger  sums  now  inserted,  because  the  obvious  result  of  gold 
being  to  silver  as  one  to  9*4,  has  been  called  in  question  by  an  official 
of  the  Calcutta  Mint  (a  Dr.  Shekleton),  who,  however,  while  unable 
either  to  correct  my  data,  or  to  produce  any  possible  evidence  against 
my  conclusions,  ventures  to  affirm,  that  '^  9*4  to  one  is  a  relative 
value  of  gold  to  silver,  which  never  could  really  have  existed."* 
Nevertheless,  here  is  a  series  of  comparative  weights  and  values, 
famished  by  the  highest  authority  of  the  day,  and  each  and  all  pro« 

•  Jonr.  As.  Soc.  Bengal,  1804,  p.  517. 
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duce  returns  absolutely  identical  up  to  the  first  place  of  decimals. 
My  original  estimates  were  sketched  and  published  at  Dehli,  in  1851, 
where  I  had  access  to  the  best  MSS.,  to  the  most  comprehensive 
range  of  antiquarian  relics,  and  at  command  the  most  intelligent  oral 
testimony  in  the  land.  When  reprinting  Prinsep's  "  Useful  Tables" 
(London,  1858),  I  had  occasion  to  quote  these  calculations,  and  was 
able  to  fortify  them,  had  it  been  needed,  by  the  precisely  analogous 
results  obtained  by  Colonel  W.  Anderson,  who  had  tried  Abiil  Fazl's 
figures,  from  a  different  point  of  view,  and  for  altogether  independent 
purposes.*  But  if  there  were  the  faintest  reason  for  doubting  so 
moderate  rate  as  one  to  9*4,  the  whole  discussion  might  be  set  at  rest 
hj  Abill  Fazl's  own  statement  as  translated  into  English  in  1783 
when,  in  concluding  a  very  elaborate  review  of  the  profit  and  loss  of 
refining  gold,  for  the  purpose  of  coinage,  he  concludes,  and  the  process 
"  leaves  a  remainder  of  about  one-half  a  tolah  of  gold,  the  value  of 
which  is  four  rupees. "f  It  may  be  as  well  that  I  should  add,  that 
some  of  my  totals  differ  from  those  to  be  found  in  Gladwin's  transla- 
tion of  the  original  Persian  text.J  I  do  not  recapitulate  the  several 
divergencies,  but  it  is  necessary  to  prove  the  justice  of  one,  at  least, 
of  my  emendations.  Gladwin's  MSS.  gave  the  rupee  at  11 J  mdshas, 
(i.  p.  34).  The  more  carefully  collated  Dehli  texts  showed  the  real 
weight  to  be  11*5  mdshas,  a  static  fact  of  some  importance,  which  is 
curiously  susceptible  of  proof  from  Gladwin's  own  data  :  at  page  46 
of  his  Calcutta  edition,  a  sum  is  given  of  the  refining  charges  and 
profits,  as  understood  by  the  mints  of  those  days,  wherein  989  tolas, 
9  m^shas  of  impure  silver  is  stated  to  be  reduced  by  14  t.  9  M.  1  r. 
in  refining,  and  a  further  4  t.  10  m.  3  r.  in  manipulation,  leaving 
11641  mdahas  of  silver  (989.  9.  0.  —  14.  9.  1.  —  4.  10.  3.  = 
11641)  which  is  officially  announced  as  ordinarily  coined  into  1012 
rupees,  (1012  X  115=11638)  giving,  as  nearly  as  may  be,  the 
essential  11|^  mdshas,  which  the  translated  text  should  have  preserved 
in  its  earlier  passages. 

Richard  Hawkins,  who  was  at  Agra  in  a.  d.  1609-11,  during  the 
reign  of  Jah&ngir,  has  left  a  notice  of  certain  accumulated  treasures 
of  that  prince  which  he  was  permitted  to  behold,  and  amongst  the 
rest  he  specifies,  "  In  primis,  of  Seraffins  Ecberi,  which  be  ten  rupias 

•  U.  T.,  Vol.  ii.,  p.  32.  t  Gladwin,  i.  44.        J  4to.,  Calcutta,  1783. 
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•piece ;"  to  this  passage  is  added  in  a  marginal  note,  that,  "  a  tole  is 
a  rnpia  challany  [cuiTent]  of  silver,  and  ten  of  these  toles  are  of  the 
ralae  of  one  of  gold."*  This  evidence  might  at  first  sight  seem  to 
militate  against  the  conclusion  arrived  at  from  the  official  returns 
above  summarized,  hut  the  value  of  gold  was  clearly  on  the  rise,  and 
one  of  the  aims  of  Ak bar's  legislation  on  metallic  exchanges,  which 
had  necessarily  heen  disturbed  by  progressive  modifications  in  the 
relative  values  of  the  precious  metals,  was  manifestly  to  secure  an 
authoritative  even  reckoning  by  tens  and  hundreds.  The  old  round 
muhar,  (No.  4  of  the  ahove  list)  represented  the  inconvenient  sum  of 
nine  rupees,  or  360  ddms  ;  hy  raising  the  weight  of  the  piece  to  the 
higher  total  given  under  No.  3,  the  gold  ilcUii  was  made  equivalent 
to  ten  rupees,  or  in  fiscal  reckoning  to  400  ddnis.  Similarly,  in  the 
case  of  the  silver  coin,  the  old  rupee  passed  for  39  dawis,  in  the 
new  currency  a  value  of  40  dams  was  secured,  not  by  an  increase  of 
weight,  hut  by  the  declared  and  doubtlessly  achieved  higher  standard 
of  the  metal  employed,  aided  by  the  advantage  that  contemporary 
mintages  bo  readily  secured  in  India. 

The  subdivisions  of  the  standard  silver  Tankah,  as  well  as  the 
relative  exchange  ratios  of  silver  and  copper  in  their  subordinate 
denominations,  claim  a  passing  notice.  Though  Bengal  proper  pro- 
hably  remained  satisfied  with  its  lower  currency  of  cowries,  supple- 
mented by  the  occasional  intervention  of  copper,  for  some  time  after 
the  introduction  of  gold  and  silver  money,  yet  as  the  earliest  copper 
coins  of  that  kingdom  must  have  been  based  upon  and,  in  the  first 
instance,  supplied  by  Dehli  mintages,  the  Imperial  practice  comes 
properly  within  the  range  of  the  local  division  of  the  general  enquiry. 

It  has  been  seen  that  Minhdj-ul-Sirdj,  in  companng  the  circulating 
media  of  Hindustan  and  Bengal,  speaks  of  the  currency  of  the  former 
as  composed  of  Chitals,  a  name  which  is  seemingly  used  by  himself 
and  succeeding  authors  in  the  generic  sense  for  money,  as  if  these 
pieces  continued  to  constitute  the  popular  standard  both  in  theory 
and  practice,  notwithstanding  the  introduction  of  the  more  imposing 
iankahs  of  gold  and  silver.  Up  to  this  time  it  has  not  been  possible 
satisfactorily  to  demonstrate  the  actual  value  of  the  coin  in  question ; 
in  some  cases  indirect  evidence  would  seem  to  bring  its  intrinsic 
Worth  down  to  a  very  low  point,  while  at   times'  the  money   calcula- 

•  Piirchas'  Travels,  folio,  1625-26,  i.  217. 
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tioiiB  for  large  snms,  in  which  ita  name  alone  is  ased,  appear  to  mvost 
it  with  a  metrical  position  far  beyoail  the  subordinate  exchanges  of 
mere  bazfir  traffic. 

In  the  details  of  the  "  prices-cnrrent"  in  the  reign  of  AU-ad-din 
Muhammad,  as  well  as  in  the  relation  of  certain  monetary  re-adjnst- 
mcnts  made  by  Firdz  Sh6h  III.,  the  name  of  the  Chital  is  constantly 
associated  in  the  definition  of  comparative  valaes  with  another  sub- 
division entitled  the  KdQi,  which  may  now  be  pronounced  with  some 
certainty  to  have  been  the  ^  of  the  original  Tankuh,  of  175  grains, 
and  y^  of  the  new  silver  coin  of  140  grains,  introduced  by  Muhammad 
bin  Tughlak.  Tlie  temporary  forced  currency  of  this  SultJin  neces- 
Bitated  in  itself  the  positive  announcement  of  the  names  and  autho- 
ritative equivalents  of  each  representative  piece,  and  this  abnormal 
practice  contributes  many  items  towards  the  elucidation  of  the  quan- 
titative constitution  of  the  real  currency  of  the  day,  which  these 
copper  tokens  were  designed  to  replace.  In  illustration  of  this  point, 
I  insert  a  woodcut  and  description  of  a  brass  coin,  which  was  put 
forth  to  pass  for  the  valae  of  the  ulver  piece  of  140  grains,  to  whose 
official  weight  it  is  seemingly  suggestively  approximated. 

Braes;  weight,  182  grs.;  a,  h.  731;  Common. 
Obverse.—  j|ji^l  >WJ  j'Sjjy  jj  ^y>lf  iV^  «i^  ^j**. 
^^U;  .k«r*  Struck  (lit.  seaJerl),  a  tankah  of  fifty 
k&nis  in  the  reign  of  the  servant,  hopeful  (of  mercy)r 
Muhammad  Taglilak. 
.Bererw.— Area,  ^UH  ^  u>\i>i-J\  ^  f^  tf*--^!.  "  Ho  who 
obeys  the  king,  truly  he  obeys  God."* 

Margin,  >^.  </-"  >>-a«*y  Jli  .jl^l'iJj.J  »tf  «a^  ji-  At  the 
capital  Danlat-abid,  year?  731. 

In  addition   to   this  50  il<int-piece  may  be  quoted  extant  specimens 
of  this   Siiltfin'e  forced  issaes,  bearing  the  definitive  names 
•' kattHni"  (8    k&vis)'      "  Shath-kiui."    (6  k&nis)   and 
^Do-ki^i  (2  kfinis.)     An  obverse  of  the  latter  is  given  in  the 
margin.    The  reverse  has  the  unadorned  name  of  t>^  >>««^*. 

•  In  other  examples  of  the  foread  cnrrenoy,  he  eihorts  his  aubjects  in  more 
urgent  terms  ta  aabmit  to  the  Almighty,  «s  repredented  in  the  person  of  the 
ruling  monarch,  and  to  adopt,  in  ^ect,  tba  bad  money  ho  covers  with  teitg  Trom 
the  Kniin— the "  Obey  God  and  obey  the  Prophot  and  those  in  anthority 
among  yon,"  and  "  Soveroifrnty  is  not  oonferrod  npon  every  man,"  bat  "  aom^' 
are  ptacod  uver  "others" — wore  uuneeded  ou  his  (roinngo  of  pure  metal. 
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Next  in  order,  may  be  qaoted  historical  evidence  of  Firdz  Sh^'s 
iscsl  re-oiganizations,  in  the  course  of  which  mention  is  made  of 
pre-existing  pieces  of  48,  25,  24,  12,  10,  8,  and  6  k&nis,  the  lowest 
denomination  called  by  that  name ;  afterwards  the  narrative  goes  on 
to  explain  that,  in  addition  to  the  ordinary  Ckital  piece  already  in 
use,  Firdz  Sh^  originated,  for  the  benefit  of  the  poorer  classes  of  his 
sabjects,  snbdivisional  ^  Chital  and  ^  Ghital  pieces. 

As  the  spoken  languages  of  the  Peninsula  enables  na  to  restore  the 
true  meaning  to  the  misinterpreted  Sanskrit  karsha*  so  the  Dravidian 
tongues  readily  explain  the  term  kdni,  which  finds  no  place  in  Aryan 
vocabularies,  but  which  was  incorporated  into  the  vernaculars  of 
Hindust&n,  during  the  southward  migrations  of  the  Scythic  tribes. 
In  Telu^,  kdni  means  ^'j,  or  one  quarter  of  a  sixteenth^'  (Brown). 
In  Canarese  ^j  (Reeve),  and  in  Tamil  -^^  (Wiuslow).  Wilson's 
Glossary  gives  ''  Kdni,  corruptly,  Cawney,  Tel.  Tarn.  Karn.  -g^^,  or 
aometimes  ^."f 

The  term  kdni,  in  addition  to  its  preferable  meaning  of  -^j,  was,  as 
we  see,  also  used  for  the  fraction  -g'^,  but  its  application  in  the  former 
sense  to  the  ruling  integer  in  the  present  instance,  seems  to  be  con- 
dosively  settled  by  the  relative  proportions  assigned  to  the  modified 
tankah  of  Muhammad  bin  Tughlak,  when  compared  with  the  normal 
weight  of  the  earlier  coin  (:  64  : :  175  :  50  :  :  136'718). 

The  method  in  which  the  snbdivisional  currency  was  arranged, 
consisted,  as  has  already  been  stated,  of  an  admixture  of  the  two 
metals,  silver  and  copper,  in  intentionally  varying  proportions  in 
pieces  of  identical  weight,  shape  and  device  ;  so  that  the  traders  in 
each  case  had  to  judge  by  the  eye  and  hand  of  the  intrinsic  value  of 
the  coin  presented  to  thein.  To  European  notions  this  system  would 
imply  endless  doubt  and  uncertainty,  but  under  the  practised  vision 
and  delicate  perceptive  powers  of  touch,  with  which  the  natives  of 
India  are  endowed,  but  little  difficulty  seems  to  have  been  experi- 
enced ;  and  I  myself  can  testify  to  the  accuracy  of  the  verdicts  pro- 
nounced by  the  experienced  men  of  Delhi,  whose  instinctive  estimates 
were  tested  repeatedly  by  absolute  assay.     I  published  many  of  these 

*  Nam.  Chron.  iv,  58 ;  J.  A.  S.  B.  zxziii.  266. 

t  There  ia  a  coin  called  a  **  Do-g&ui  or  Doodee,"  still  quoted  in  tlio  Madr&s 
Aimanackfl. 
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results,  some  years  ago,  in '  the  Naniismatic  Chronicle,*  where  the 
curious  in  these  matters  may  trace  many  of  the  gradational  pieces 
of  the  kdnis  above  enumerated.  As  some  further  experiments  in 
reference  to  the  intrinsic  vahies  of  these  coins  were  made,  at  my  in- 
stance, in  the  Calcutta  Mint,  I  subjoin  a  table  of  the  authoritative 
results,  which  sufficiently  confirms  the  previous  less  exhaustive  assays 
by  the  native  process. 

LIST  OF  DEHLI  COINS, 

Composed  of  Silver  and  Copper  in  varying  proportions^  forwarded  /or 
examination  by  Edward  Thomaa^  Esq,,  C,  S,y  \Oth  Jane,  1853. 
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Dvvts.  Fine 
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in 

Silver  per 

Parcel. 
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fib.  in  each. 

53.22 

6.375 

55.15 

13.300 

143.438 

1.900 

4-1 

142.163 

2.025 

142.936 

1.925 

138.913 

1.615 

140.088 

2.200 

141.500 

1.5625 

2-1 

140.800 

2.6000 

127.600 

8.0125 

148.100 

4.650 

3-1 

142  500 

5.624 

3-1 

143  250 

15.5 

141.150 

160 

139.900 

16.0 

144.500 

17.5 

141.500 

15.0 

140  200 

15.0 

2-1 

142.500 

12.0 

135.500 

15.0 

2-1 

132.250 

15.0 

140.750 

15.0 

4-1 

140.000 

15.0 

138.500 

15.5 

141.000 

16.5 

110.500 

16.0 

4-1 

138  250 

10.0 

133  250 

10.0 

139.750 

9.0 

125.000 

8.0 

3-1 

135.250 

32.0 

1  ••• 

137.250 

80 

r37.5O0 

8.0 

•  Vol.  XV,  1852,  p.  121,  ci  deq. 
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The  Institntes  of  Mana  have  presei'ved  a  record,  reproduced  in  the 
sobjoined  table,  of  the  various  weights  in  use,  some  centuries  before 
Christ,*  and  among  other  things  explain,  that  the  values  of  gold 
•nd  copper  were  calculated  by  a  different  metric  scheme,  to  that 
applied  to  silver.  A  larger  number  of  Ratis  went  to  the  M&sha  in 
the  former,  and  the  progression  of  numbers  commenced  with  a  five 
(5  X  16),  while  the  silver  estimates  were  founded  on  the  simple  aiith- 
metic  of  /ours  (2  X  16),  which  constituted  so  special  a  characteristic 
of  India's  home  civilization.  Still,  the  two  sets  of  tables,  starting 
from  independent  bases,  were  very  early  assimilated  and  adapted  to 
each  other  in  the  advancing  totals,  so  that  the  320  ratis  constituting 
the  saiamdna  of  the  quartemary  multiplication,  is  created  in  the 
third  line  by  the  use  of  a  ten^  and  the  quasi  exotic  scheme  corrects 
its  independent  elements  by  multiplying  by  /our,  and  produces  a 
nmilar  total  in  the  contents  of  the  Pala  or  Nishka,  The  second  lines 
of  the  tables  are  severally  filled  in  with  the  aggregate  numbers,  32 
and  80,  and  as  the  duplication  of  the  former,  or  64,  has  been  seen  to 

•  Mann.  viii.  131. — **  Those  names  of  copper,  silver,  and  gold  (weighty 
which  are  oommonly  used  among  men  for  the  poipose  of  worldly  bnainess, 
1  will  now  Gomprehensiv^ely  explain.  132. — ^The  very  small  mote  which  may  be 
discerned  in  a  sonbeam  passing  through  a  lattice  is  the  first  of  qaantities, 
and  men  call  it  a  trasanrenu.  133. — Eight  of  those  traaaremis  are  supposed 
equal  in  weight  to  one  minute  poppy-seed  (liksha),  three  of  those  seeds 
are  equal  to  one  blaok  mustard-seed  {rajasa/rshapa),  and  three  of  these  last  to  a 
white  mustard-seed  (jgaura-aa/rshapa),  131. — Six  white  mustard-seeds  ar  equal 
to  a  middle-sized  barley-corn  (yava),  three  such  barley-corns  to  one  krshnala 
[nktika],  five  krshnalas  of  gold  are  one  mdsha,  and  sixteen  such  masfictg  one 
fuvarna,  135. — Four  suvamas  make  a  pala,  ten  palas  a  dharana,  but  two 
kfshnalas  weighed  together  are  considered  as  one  silver  mashaka.  136. — 
Sixteen  of  those  m^hakas  are  a  silver  dharana  or  pwrdna,  but  a  copper  kdrsha 
is  known  to  be  a  pana  or  karshapam^i.  137. — ^Ten  dharanas  of  silver  are  known 
^7  the  name  of  a  satamdna,  and  the  weight  of  four  suvamas  has  also  the  appella- 
tion of  a  nisfikck."    These  statements  may  be  tabulated  thus  as  the 

ANCIENT  INDIAN  SYSTEM  OF  WEIGHTS. 


2rati8 
820    „ 


aiLTEB. 

=     1  m&sha 
=    16    „    =  { 
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do  duty  in  the  case,  the  probability  of  the  ase  of  the  160  naturally 
suggests  itself  in  connexion  with  the  theoretical  organization  of  the 
copper  coinage. 

In  proceeding  to  test  the  relations  of  the  minor  and  subordinate 
currencies,  the  cardinal  point  to  be  determined  is,  the  exchangeable 
value  of  copper  as  against  silver.  It  has  been  affirmed  by  Gole- 
brooke,*  that  the  ratio  stood  in  Mann's  time  at  64  to  1 :  accepting 
the  correctness  of  this  estimate,  which  has,  I  believe,  remained  un- 
challenged, and  supposing  the  rate  to  have  remained  practically  bat 
little  affected  up  to  the  Muhammadan  conquest,  the  175  grains  of 
silver  of  Altamsh's  new  coinage  would  be  equivalent  in  metallio 
value  to  11,200  grains  of  copper.  The  ancient  copper  kdrshdpana 
is  recognised  and  defined  as  80  ratis  in  weight,  so  that  under 
the  above  conditions,  and  calculating  the  rati  at  1.75  grains,  each 
kirsh&pana  was  equal  to  140  grains,  and  eighty  of  these,  under  the 
same  calculations,  give  a  return  of  11,200  grains.  Without  at  present 
advancing  any  more  definite  proposition,  or  quoting  dubious  coincidences 
it  may  be  as  well  to  test  these  preliminary  results  by  the  Numismatic 
data  Firuz  Shfth's  Mints  have  left  as  an  heritage  behind  him.  Among 
the  incidents  quoted  regarding  that  monarch's  monetary  innovations 
he  is  stated  to  have  introduced,  for  the  first  time,  half  and  quarter 
Ghitals.  On  the  occasion  of  a  very  elaborate  revision  of  my  mono- 
graph on  the  Path^  Sult&ns  of  Dehli,  while  residing  under  the  very 
shadow  of  so  many  of  their  memojrial  edifices,  I  acquired  and  described^ 
among  others,  two  specimens  of  the  money  of  this  king,  which  seemed 
to  be  closely  identifiable  with  his  Utopian  productions. of  new  and 
infinitesimal  subdivisions  of  the  leading  copper  coinage,  in  his  express- 
ed desire  of  securing  for  the  poorest  of  the  poor,  the  fractional  change 
they  might  be  entitled  to  in  the  most  limited  purchases.f  These 
coins  responded  singularly  in  their  mutual  proportions,  and  contri- 
buted in  the  form  of  once  current  money,  definitive  weights  in  copper 
amounting  severally  to  34.5  and  17.8  grains,  from  which  a  very  low 
estimate  was  deduced  of  34.8  and  17.4,  as  a  noimal  official  standard. 

*  As.  Eo8.  V.  95. 

f  ShamS'i-Siraj,  in  his  work  entitled  the  T&rikh-i-Firdz  Sh&hi,  g^ves  the 
following  incidents  regarding  Firuz  Shilh's  coinages  : — ' 
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If  the  34.8  grain  of  the  first  of  these  be  maltiplied  by  160,  it  will 
gire  a  return  of  5568.0  grains,  and  accepting 
this  trial  piece,  conditionally,  as  Firdz's  novel 
half'Chital^^  it  will  be  seen  to  famish  a  general 
total  of  1 1 1 36  grains  for  the  copper  equivalent  of         l  chitai  of  Firts. 
the  175  grains  of  silver  contained  in  the  old  Tankah,  and  confirms  the 
range  of  the  Chitai  at  69.6  grains,  or  only  .4  short  of  the  full  contents 
tradition  wonld  assign  it,  as  the  nnchanged  hal/kdrshdpana  of  primitive 

LT^     izri*^     ^JV^     Oy^     0^     ^    ^jf^J      ^^m^j      ^Wl^A 

iAJ^     «£J  J^f  «J  JiAa.  iilifo    ^;^j  o^^f  s^t     yi  aJ  cUa^  ^ 

The  original  and  nnique  MS.,  from  which  the  above  passage  is  extracted,  is  in 
the  poBsesaion  of  the  Nawib  Zf^-nd-din  of  Loh^ru,  in  the  Dehli  territorj. 

*  I  once  supposed  these  two  coins  to  be  whole  and  half  Chi  tals,  instead  of  the 
half  and  quarter  pieces  now  adopted. 

t  It  may  be  as  well  to  state  distinctly  that  the  most  complete  affirmation  of 
the  nnmismatio  existence  of  a  ChitaZ  of  a  given  weight  and  ralne,  supported  e\ren 
by  all  anterior  written  testimony,  in  no  wise  detracts  from  the  subsequent  and 
independent  use  of  the  name  for  the  purposes  of  account,  a  confusion  which  per- 
chance may  have  arisen  from  the  traditional  permanency  of  the  term  itself,  which 
in  either  case  might  eventually  have  been  used  to  represent  higher  or  lower 
vslnea  than  that  which  originally  belonged  to  it.  Zii-i-Barni  at  one  moment 
seems  to  employ  the  term  as  a  fractional  fiftieth  of  the  TanJka^,  while  in  other 
parts  of  the  same  or  similar  documents  he  quotes  a  total  of  "  sixty  Chitals," 
and  in  his  statement  of  prog^ssive  advances  of  price,  mentions  the  rise  from 
twenty  Chitals  to  h<Hf  a  Tcmkah,  Ferishtah  following,  with  but  rague  know- 
ledge, declares  that  fifty  Chitals  constituted  the  Twnkah ;  while  Abul  Fazl,  who 
had  real  information  on  these  matters  as  understood  in  his  own  day,  asserts 
that  the  dam  was  divided  "  in  account"  into  twenty-five  Chitals.  (See  Suppt. 
P&than  Sult&ns,  p.  31 ;  N.  C.  xv.  156  ;  Ferishtah,  p.  299 ;  Gladwin  A.  A.,  I.,  p. 
96.)  Then  again  there  seems  to  have  been  some  direct  association  between 
ChUaU  and  Kdnis,  as  General  Cunningham  has  published  a  coin  which  he  as 
yet  has  only  partially  deciphered,  bearing  the  word  ^*^  on  the  one  side,  and 

(/^   [i/*^]  on  the  other.    J.  A.  S.  B.,  1862,  p.  426. 

4 
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agcs.f  To  pass  to  the  opposite  extreme  for  a  test  of  the  copper  ex- 
change rate,  it  is  found  that  when  Shir  Shiih  reorganised  the  northern 
coinage  of  Hindust&n,  by  the  lights  of  his  southern  experience,  and 
swept  away  all  dubious  combinations  of  metals,  reducing  the  copper 
standard  to  its  severe  chemical  element;  his  Mint  statistics  show 
that  the  178  grains  of  silver,  constituting  his  revised  Tankah,  ex- 
changed against  40  ddms^  or  double  chitals  of  copper,  of  an  ascertained 
quadrupled  weight  of  323.5  grains  each,  producing  in  all  a  total  of 
12,940  grains  of  the  latter  metal,  as  the  equivalent  of  178  grains  of 
silver,  or  in  the  ratio  of  72.69  to  1 ;  though,  even  in  the  altered 
weights  and  modified  proportions,  still  retaining  inherent  traces  of  the 
old  scheme  oi  fours,  in  the  half  dam  of  80,  and  the  quarter  ddm  of  160 
to  the  new  "  Rupee." 

It  remains  to  discover  upon  what  principles  the  new  silver  coinage  of 
Altamsh  was  based.  That  copper  was  the  ruling  standard  by  which 
the  relative  values  of  the  more  precious  metals  were  determined,  there 
can  scarcely  be  a  doubt.  The  estimate  by  Pa^as  of  the  ancient  Law- 
giver, the  constant  reckoning  by  Ghitals  of  the  early  Muhammadan 
intruders,  down  to  the  revenue  assessments  of  Akbar,  all  of  which 
were  calculated  in  copper  coin,  sufficiently  establish  the  permanency 
of  the  local  custom,  and  the  intrinsic  contents  of  Altamsh's  Sikkah 
Qx  A^AAJf  of  174  or  175  grains,  must  primarily  have  been  regulated  by 
the  silver  equivalent  of  a  given  number  of  Chitals.  Had  the  old  silver 
Purdna  been  still  in  vogue,  the  new  coin  might  have  been  supposed 
to  have  been  based  upon  their  weights  and  values  ;  three  of  which 
Pur&nas  would  have  answered  to  an  approximate  total  of  96  ratis ; 
but  although  the  weight  of  the  old  coin  had  been  presei'ved  in  the 
more  modem  Dehli-todlas,  the  metallic  value  of  the  current  pieces  had 
been  so  reduced,  that  from  16  to  24  would  probably  have  been  re- 
quired to  meet  the  exchange  against  the  original  silver  Tankah  ;  on 
the  other  hand,  although  the  number  of  96  ratis  does  not  occur  in  the 
ancient  tables,  the  combination  of  the  inconvenient  number  of  three 
Fur&nas  into  one  piece,  is  by  no  means  opposed  to  Yedic  ideas;  and 
there  can  be  no  question  but  that  the  traditional  96  ratis,  of  whatever 
origination,  is  constant  in  the  modem  tohh  ;  but,  as  I  have  said  before, 
the  question  whether  the  new  coin  was  designed  to  constitute  an  even 
one  htmdred  rati-piece,  which^  in  process  of  time,  by  wear  or  inten- 
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tional  lowering  of  standard  weights,  came  to  settle  down  to  the  96  rati 
teiah^  remains  to  be  proved  by  the  determination  of  the  decimals  in 
troy-grains,  which  ought  to  be  assigned  to  the  normal  rati. 

I  now  proceed  to  notice  the  historical  bearings  of  the  coins  of  the 
Bengal  series. 

Any  general  revision  of  a  special  subject,  coincident  with  the  dis- 
covery of  an  unusually  large  amount  of  new  illustrative  materials,  owes 
a  first  tribute  to  previous  commentators — ^whose  range  of  identifica- 
tion may  chance  to  have  been  circumscribed  by  more  limited  archseo- 
logical  data,  the  application  of  which  may  equally  have  been  narrowed 
by  the  uiaccesaibiLity  of  written  history,  heretofore  confined,  as  in  the 
present  instance,  to  original  Oriental  MSS.,  or  the  partial  transcripts 
and  translations  incidentally  made  known  to  the  European  world. 
At  the  head  of  the  list  of  modem  contributors  must  be  placed,  in 
point  of  time,  M.  Reinaud,  who,  so  long  ago  as  1823,  deciphered  and 
described  several  types  of  the  Bengal  Mintages,  commencing  with 
thoee  of  Ilf^  Sh&h  (No.  viii.  of  this  series).*  Olosely  following 
appeared  Marsden's  elaborate  work,  which,  among  other  novelties, 
displayed  a  well-sustained  sequence  of  Bengal  coins,  with  correspond- 
ing engravings,  still  unequalled^  though  in  point  of  antiquity  pro- 
ducing nothing  earlier  than  the  issues  of  the  same  Ili^  Sh^,  who 
had  inaugurated  the  newly-asserted  independence  of  the  southern 
monarchy,  with  such  a  wealth  of  coinages.f  Next  in  order  must  be 
cited  a  paper,  in  the  Journal  of  the  Asiatic  Society  of  Bengal,  by  Mr, 
Laidlay,  which  added  materially  to  the  numismatic  records  of  the 
local  sovereigns,  though  still  remaining  deficient  in  the  development 
of  memorials  of  the  more  purely  introductory  history  of  the  king- 
dom.} I  myself,  in  the  course  of  the  publication  of  the  Imperial 
Coins  of  the  Pathin  Sultins  of  Dehli,§  had  occasion  to  notice  two 
pieces  of  Bah^ur  Sh&h,  one  of  which  proved  of  considerable  interest, 
and  likewise  coins  of  both  Shams-ud-din  Firuz,  and  Mubarak  Sh&h, 
whose  defective  marginal  legends,  however,  defeated  any  conclusive 
assignment  to  their  original  producers. 

*  Journal  Asiatiqae,  Paris,  vol.  iii.,  p.  272. 

t  Nomismata  Orientalia,  London^  1825,  pp.  561-585, 

X  Vol.  XV.  (1846),  p.  328. 

§  Wertbeimcry  London,  1847,  pp-  37,  42, 82,  and  Supplement  printed  at  Delhi 
in  1631,  p.  15.  See  also  Namismatic  Chronicle,  vol.  ix.,  pp.  176^  181  \  vol.  x., 
p.  153 ;  and  vol.  zr.  p.  124. 
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The  chronicles  of  a  sabordinate  and,   in  those  days,  bat  little  ac> 

oessible  conntry  were  too  often  neglected  by  the  national  historians 

at  the  Court  of  Dehli,  even  if  their  means  of  information  as  to  the 

course  of  local  events  had  not  necessarily  been  more  or  less  imperfect. 

Two  striking  exceptions  to  the  ordinary  rale  fortaitoasly  occur,  at 

conjunctions   specially   bearing   i^pon   the   present   enquiry,    in    the 

narratives  of  Minh&j-ul-Sir&j,  Juzj&ni,  and  the  ''  Travels  of  Ibn  Batu* 

tah,"  the  former  of  whom  accompanied  Tughin  Khan  to   Lakhnauti, 

in  A.  H.  640,*  where  he  resided  for  about  two  years.     The  Arab  from 

Tangiers,t  on  his  way  round   to  China,  as  ambassador  on  the  part 

of  Muhammad  bin  Tughlak,  found   himself  in   Eastern  Bengal   at 

the  inconvenient  moment  when    Fakhr-ud-din   Mubarak   was  in   a 

state  of  undisguised  revolt  against  the  emperor,  to  whom  they  jointly 

owed  allegiance  ;  but  this  did  not  interfere  with  his  practical  spirit  of 

enquiry,  or  his  placing  on  record  a  most  graphic  description  of  the 

existing  civilization  and  politics  of  the  kingdom,  and  further  compiling 

a  singularly  fresh  and  independent    account    (derived  clearly  from 

vivd    voce    statements)    of    the    immediately    preceding  dynastic 

ehanges    to    which    the    province    had    been  subjected.     So  that, 

in  effect,  Ibn  Batutah,  with  his  merely  incidental  observations,  has 

done  more  for  the  elucidation  of  the  obscurities  of  the  indigenous 

•  The  Tabak&t^i-K&iiri  of  Abd  XJmar  Miiihij.nd-dfn  bin  Sir&j-nd.dfn,  JtuJtSni, 

haa  been  printed  and  published  in  the  Persian  series  of  the  Bibliotheca  Indioa^ 

under  the   anspioes  of  the  Asiatic  Society  of  Bengal  (Calcutta,  1864^  pp.  453.) 

The  chapters  on  Indian  and  Central  Asian  affairs,  with  which  the  author  waa 

more  or  less  personally  oonrersant,  have  alone  been  reproduced.    The  usual 

Oriental  commencement  with  the  histoiy  of  the  world,  the  rise  of  Muham« 

madanism,  etc.,  being  mere  compilations  from  secondary  sources,  have  been  very 

properly  excluded  from  this  edition.    A  full  notice  of  the  original  work  will  be 

found  in  Mr.  Morley^s  Catalogue  of  the  HSS.  of  the  B.  A.  S.,  p.   17  (London, 

1854).  Several  other  works  of  natiye  historians,  bearing  upon  the  subject  of  t^i> 

paper,  have  also  been  made  accessible  to  the  public  in  a  printed  form  in  the  same 

oofiection,  among  which  may  be  noted  the  T^^h.i«F£ruz  Shihi  (the  third  king  of 

the  name  in  the  Dehli  list),  by  Zii-i-Bami  (Calcutta,  1862,  pp.  602),  and  the 

Muntakhab«ul«Taw&rfkh  of  Abd  ul  Eadir,  Budduni  (Calcutta,  1865,  pp.  407). 

The  editors  have  unadvisedly,  I  think,  omitted  the  early  portions  of  the  original 

relating  to  India,  and  commence  the  publication  with  the  accession  of  Akbar, 

An  outline  of  the  entire  contents  of  the  work  will  be  found  in  Sir  H.  Elliofa 

Sistorians  of  India  (Calcutta,  1849,  p.  805). 

t  An  English  version  of  Ibn  Batutah's  Travels  (taken  finom  an  abridged  text), 
by  Dr.  8.  Lee,  was  published  in  the  series  of  the  Oriental  Translation  Fund  in 
1829  (1  vol.,  4to ,  London).  A  new  and  very  complete  edition  of  his  entire 
Arabic  Text,  with  a  French  Translation,  chiefly  the  work  of  the  late  M.  0. 
PefrSmery,  has  been  issued  within  the  last  few  years  by  the  Society  Asiatique  of 
Paris  (4  vols.  8vo.,  Paris,  1853-1858), 
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hiBtorj  of  tlie  period  represented  by  the  earlier  coins  of  the  Kooch 
Bahar  hoard,  than  all  the  native  authors  combined,  to  whose  writings 
we  at  present  have  access. 

The  merits  of  these  authors  may  or  may  not  appear  npon  the  surface 
in  the  subsequent  pages,  as  it  is  only  in  doubtful  or  difficult  cases  that 
tlidr  aid  may  chance  to  be  invoked,  but  for  the  obscure  series  of  the 
fiisl  Governors  of  Bengal,  the  one  stands  alone ;  and  for  the  space  of 
time  intervening  between  the  provincial  obscuration  of  Ndsir-ud-din 
Habmud,  the  unambitious  son  of  Balban,  to  the  revival  of  public  in- 
terest in  Bengal,  consequent  upon  the  subjection  and  capture  of  a 
rebel  Vassal  by  G-hi&B-ud-din  Tughlak  Sh^,  the  chance  traveller 
describes  more  effectively  the  political  mutations  and  varying  mo- 
narchical successions  than  the  professed  historiographers  treating  ex- 
clusively of  the  annals  of  their  own  land. 

The  following  list  of  Local  Governors  has  been  compiled,  the  early 
portion  from,  the  precise  statements  of  Minh&j-ul-Sir6j,  the  latter  part 
from  the  casual  notices  of  Bengal,  to  be  found  in  Zi&-i-Barni,  who 
professed  to  continue  the  history  of  India  from  the  latest  date  reached 
by  the  former  author,  or  from  a.h.  658  to  753,  being  a  period  of  95 
years,  covering  the  reigns  of  eleven  kings.  The  last-named  work  was 
finally  completed  in  a.h.  758. 

The  arrangement  of  the  names  and  dates  of  accession  of  the  chiefs 
will  be  fonnd  to  depart  occasionally  from  the  details  given  by  Stew- 
ait,*  in  his  excellent  History  of  Bengal,  but  I  have  designedly  sought 
to  draw  my  materials  independently  from  the  original  authorities, 
whom  he  was  perhaps  in  a  less  favourable  position  for  consulting  than 
the  student  of  the  present  day. 

*  The  History  of  Bengal,  by  Charles  Stewart.    London,  1813.    4io» 
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GOVERNORS  OP  BENGAL, 


ACCES' 
8I0N. 


600 
602 

605 

608 


624 


1. 
2. 

3. 
4. 


627 


6.    cH  «3t 


6.  (^^^  cH-*^'  **^ 


7- 


iSUjt 


ii^ 


Wl 


u; 


lAJ 


»»lfAttgl^,     < 


First    Muhammadan    conqaeror    o^ 

Bengal,  under  Kntb-nd-din  of  Dehli- 

Succeeds    to    the    local    government 

after    the    death    of    Muhammad 

Bakhtf&r. 

Nominated  to  the  government  by 
Kutb-ud-dfn,  on  whose  deoease  in 
A.H.  607,  lie  assumes  independ- 
ence.* 

Commandant  at  Deokdt,    establishes 
his  power  and  assumes  royal  honors. 
He  submits  to  Altamsh  in  a.h.  622, 
but  almost  immediately  commences 
an  active  revolt,  which  is    put  an 
end  to  in  his  capture  by  Nisir-ud- 
din  Mahmud,  the  eldest  son  of  Al- 
I     tamsh,  in  a.h.  624. 
Ndsir-ud-din  had  been  appointed  by 
his   father   Grovemor  of  Oudh,  in 
A.H.    623,     from    whence    he    ad- 
vanced   against    Hisdm  ud-din    in 
624,  and  recovered  the  kingdom  of 
Bengal,  where  he  remained  as  sub* 
king  till  his  death  early  in  626 
After  temporary  disturbances  in  the 
province,  Altamsh,  having  restored 
order  in  a.h.  627,  designated  Ala- 
ud  din  J&ni  to  the  chai^ge  of  Ben- 
gaL 
Nominated  to  Bengal  on  the  dismissal 
of  Al£-ud-din  Jini  (date  not  given). 
Dies  in  631  a.h. 


•  Minh^i-ul-Sirdj,  who  treats  of  the  history  of  his  own  and  immediately  pre- 
ceding times,  introduces  the  reigns  of  the  more  powerfid  sovereigns  with  a  fuU 
Sst  of  the  Court  notabilities,  forming  a  sort  of  ^Imauoc/i  f  OotJ^  ofMuham- 
mwlML  India.  These  lists  embra^se  the  various  branches  of  the  Royal  Family, 
Minsters,  Judges,  and  Governors  of  Provinces.  The  foUowmg  names  of  the 
k)U*B  or'military  administrators  of  Bengal,  which  appear  in  the  official  returns, 
mav  serve  to  check  or  confirm  the  imperfect  data  obtained  from  tl^p  casual 
Tinticea  of  local  history  to  be  met  with  in  the  general  narrative  of  the  events  of 
the  Empire  at  large-  There  is  this  discrimination,  however,  to  be  made  that 
these  imperial  nominations  were  often  merely  titular,  whUe  the  eflfeotive  ex- 
ecutive was  in  other  and  independent  hands ; 

Under  Altamsh,  a.h.  607-633. 

»0l3  j6\y.    ^'^^    eri<^^«   J^^'  ^^^    J^  '^^ 
Under  Nasir-ud-din  Mahmiid,  a.h,  644-664. 


«/> 


J^x^  iSlU  Jib.  viU4»  e;'^  a^   ^.A  J>^  r:*'^» .  '^♦^^ 
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GOVERNORS  OF  BENGAL— ccm^tVittc^l. 


ACCBS-. 
SIOX 
A.H. 


631 


642 


656 

657 
657 

659 
676? 


681 


KAJfXS  OJ  GOVERNORS. 


8.       cjW.  Jjkh  ^^.^hyp 


9.  c4r^  ly^^  nH^l^ 

10.  ^jyi  ^:H^i  j^^ 


11.  Jt>*-^    ioi*^  J^ 

^U.v£AJU 

12.  i/ii^l  ^:r^^  ui^r^ 

13.  o^  c;*!?;'  uH«^'  ^^ 

14.  >5(  jyU  e,aU;f  A***  ) 

15.  jyi)  cri«^f 


16.    crJoJr^U    ^j;f(x  1^ 


BEXARKS. 


I 


Pledgee  liis  allegiance  to  Biziyh  on 
her  elevation  in  a.  h.  634;  continues 
in  the  Government  till  642  a.  h., 
when  he  snrrenders  the  kingdom  to 
No.  9.  (Minh^j.nl.Sirdj,  the  his- 
torian,  was  at  his  conrt  at  this 
latter  period. 

Obtains  possession  of  Lakfananti  on 
the  6th  Znl  Kaad,  a.  h.  642— dies 
in  644. 

Dates  nnoertam.  First  appointed 
daring  the  reign  of  N&ihr-ud-dfn 
Hohmtid  of  DehU.  He  seems  to 
have  been  a  poweifnl  ruler  and  a 
•  daring  commander,  and  finally  met 
his  death  in  his  retreat  from  an 
over-ventoresome  expedition  into 
Kimrup.  He  had  previonsly  as* 
sumed  independence  under  the  title 

of  i:;J«*^l      *^4**     c;Ltd^, 

Appointed  in  a.  h.   656.    f  ^2)l^^i5 

subsequently  in  temporary  posses- 
sion). 

Beoognised,  on  receipt  of  histribu* 
tary  presents  at  head- quarters,  in 
the  early  part  of  A.  H.  667. 

Obtains  a  momentaxy  advantage  over 
No.  12  in  his  absence  from  his 
Capital ;  eventually  taken  prisoner 
and  superseded  by  No.  12. 

Bon  of  No.  12.*  On  the  accession  of 
Balban  in  a.  h.  664,  he  forwarda 
elephants  and  tribute  to  Dehli. 

Appointed  by  Balban.t  He  after* 
wards  asserts  his  independenoe^ 
and  assumes  the  title  of 

Balban  sends  armies  against  bim 
without  success,  and  at  last  pro- 
ceeds  in  person  to  Bengal.  Finally, 
ToghrsJ  is  surprised  and  killed. 

Second  son  of  Balban,  installed  with 
royal  honors. 


•  Zii-i-Bami  in  one  plaoe,  page  68,  calls  him  ^y'i^    vj^lU^I    ^r^iyl^^j 


and  again*  at  page  66*  ^liiAfi^    (^(^  jX» 

— 

t  Ztt-i-Buni,  pp.  82-92. 


U>| 


I2^la.    ^)Xwt| 
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As  I  have  sacli  freqaent  occasion  to  qnote  the  names  of  the  Kings 
of  the  Imperial  Dynasty  of  Dehli,  I  annex  for  facility  of  reference  a 
full  list  of  these  Sovereigns. 

LIST  OF  THE  PATH^N  SULT^tNS  OF  HINDUSTAN. 

(DEHLI). 


DATB  OF 

ACCB8SI0N. 

A.H. 


689 
603 

607 
607 
633 
634 
637 
639 
644 
664 
685 
€88 
695 
695 
715 
716 
720 
720 
725 
752 
790 
791 
798 
795 
795 
797 
815 
817 
824 
839 
849 
854 
894 
923 
937 
946 
952 
960 
961 
962 


KO. 


1 

2 
8 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
81 
82 
83 
34 
35 
36 
37 
88 
89 
40 


NAMBS  or  SULTANS. 


Hniz-nd-dm  Muhammad  bin  Sim  (1st  Dynasty.) 
Katb-nd-dm  Aibek. 
ArimSbih. 

Shams-nd-dm  Altamsb. 
Bnkn-ad-din  Firuz  Shih  I. 
Bnlt&n  Biziah. 
Mnu-nd-din  Bahiibn  SULh. 
A14-Qd-din  Masaud  Shah. 
N^r-nd^m  Hahmiid. 
Ghi^nd-din  Balban. 
Moix-ud-dbi  Elaikab&d. 

Jal4l.ad-d£n  Ffrdz  Shith  n.,  Kkaj{  (2nd  Dynasty). 
Bnkn-^d-din  IbHLhim. 
AUL-ad-dm  Mnbammad  Sbih. 
Shahib-nd-din  Umar. 
Katb-ud-dm  Mnb&rak  Sh£h  I. 
Nasir-nd-din  Kbnsrd. 

Gh(^.nd-dm  Tnghlak  Sbih  (8rd  Dynasty). 
Mnbammad  bin  Tnghlak. 
Firdt  Shih  m.,  bin  Solar  Baodb. 
Tnghlak  ShAh  IL 
Abtibakr  Sh4h. 

Mohammad  Shih  bm  Firdz  Sh£h. 
Sikandar  Shih. 

Mahmdd  Sh&h  bin  Mnbammad  Sh&h  (Timiir,  800). 
Nnsrat  Shih,  Interregnum,  Mahmdd  restorod,  802. 
Danlat  Khin  Lodi, 
Khizr  Ehim  8yud  (4lih  Dynasty). 
Moiz-nd-din-Mnbarak  Sh&h  11. 
Mohammad  Shih  bin  Farid  Shih. 
'A&lam  Shih. 

•  BahliSl  L6di  (6th  Dynasty). 
Sikandar  bin  Bahldl. 
IbHUiim  bin  Sikandar  (B&ber,  930  a.h.) 
Mnbammad  Hnm&ytin,  Moghuh 
Farid-nd-din  Shfr  Sh&h,  J/ghdn, 
Islim  Sh4h. 

Mnbammad  'Aidil  Shih. 
Ibrihim  Siir. 
Sikandar  Shih  (Hnmiydn,  962  a.h.) 


The  nnenlivened  Chronicles  of  the  Local  Governors  of  Bengal  enter 
npon  a  more  interesting  phase,  in  the  nomination  of  Ntoir-nd-din 
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lUim6d,  the  son  of  the  Emperor  Balban,  who  Bubseqaently  came 
to  prefer  the  easy  dignity  of  Viceroy,  in  the  more  even  climate  of  the 
aoath,  in  derogation  of  his  birth-right's  higher  honours,  and  the 
attendant  dangers  of  Imperialism  at  Dehli.  One  of  the  most  touch- 
ing chapters  of  Indian  history  is  contributed  by  the  incidents  of  thif 
monarch's  meeting  with  his  own  arrogant  son,  Maiz-ud-din  Kaika- 
h^dy  who  had  succeeded  to  the  superior  dignities  abjured  by  the 
Uthisr.*  They  then  met  as  nominal  Vassal  and  Suzerain,  but  little 
unequal  in  power,  and  each  occupying  independent  and  preparedly 
hostile  camps,  on  the  ordinary  route  between  their  respective  capitals. 
Oriental  etiquette,  and  more  reasonable  distrust,  for  a  time  delayed 
the  interview,  in  which,  at  last,  nature  was  destined  to  re-assert  its 
laws,  and  to  reconcile  even  conflicting  royal  interests,  by  subduing^ 
for  the  moment,  the  coarse  vices  of  the  son  in  the  presence  of  the 
tempered  virtues  of  the  father.  Repeated  amicable  conferences,  how-^ 
ever,  merely  resulted  in  each  returning  on  his  way,  with  but  little 
change  in  the  relative  political  position  of  either ;  and  the  compara- 
tively obscure  repose  of  N&sir-ud-d(n  Mahmdd  remained  undisturbed^ 
while  other  successors  filled  his  son's  throne  at  Dehli.  The  more 
immediate  question  bearing  upon  the  attribution  of  the  earliest  coins 
in  the  Kooch  Bahto  treasure,  is  exactly  how  long  did  Ntoir-ud-din 
continue  to  live  and  reig^.  Zi&-i-Bami,t  and  those  who  follow  his 
ill-digested  history,  affirm  that  he  retained  his  provincial  kingship 
till  699  A.H.,  when  he  divested  himself  of  all  symbols  of  royalty  in 
the  mere  dread  of  the  confessedly  overwhelming  power  of  Al&-ud- 
din  Muhammad  Shah,  to  be,  however,  reinstated  by  that  Sult&n ; 
and,  finally,  it  is  asserted  that  N&sir-ud-din  was  still  in  existence, 
tnd  once  again  reinvested  with  the  full  insignia  of  a  king,  by  Tughlak 
8h^,  in  A.H.  724. 

Ibn  Batutah,  a  higher  authority  in  proximity  of  time,  and  obvi- 
•Qsly  more  intimate  with  the  purely  indigenous  history,  states  that 
Nisir-ud-dfn,  on  his  rutum  from  his  interview  with  his  son,  reigned 
flome  years  (er^)  A  ^^  expression  which  is  scarcely  compatible  with 

•  Ztt-i-Bami,  p.  142  ;  Ibn  Batntah,  iii.,  p.  178;  Lee's  Tranalatioii,  p.  117 ; 
•nd  i^^^^^^HDjjS  of  Amir  Khnarii,  DehlivC 
t  Frinted  edition,  p.  451 ;  Bndanni  MS. ;  Ferishtah  (Briggs,  i.  p.  406). 

X  French  edition,  iii,  p.  179^  and  ziii.  Dr.  Lee's  c/fe^^***  '*  two  years,"  p.  II89 
ii  an  error. 
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the  idea  of  a  nearly  continuous  rule  of  '*  forty-three  solar  years/'  and 
a  decease  in  am,  725,  as  adopted  hy  Stewart  :*  a  prolongation  of 
administrative  functions  indeed  altogether  inconsistent  with  the  direct 
evidence  of  the  dates  on  the  money  of  Kai  Kafis,  or  the  parallel  proof 
of  Shams-ud-dfn's  exercise  of  the  functions  of  sovereignty  in  702 
A.H.,  associated  a9  they  are  with  the  uncontested  historical  and  nu- 
mismatic demonstration  of  the  succession  of  one  grandson,  Shah&h-ud- 
dfn,  whose  ejection  from  his  inherited  section  of  the  kingdom  by  his 
more  powerful  brother,  Bah&dur,  formed  so  prominent  a  ground  for 
imperial  interference  in  the  affairs  of  Bengal.  There  facts  are  each  and 
all  too  well  ascertained  to  leave  any  doubt  that  the  authors  who  make 
N^ir-ud-dfn's  reign  extend  to  725  must  be  in  error ;  the  source  of  the 
mistake  seems  as  simple  as  it  is  obvious,  the  mere  omission  of  the  sou's 
name  as  preceding  that  of  the  father,  in  Persian  MS.  writing,  or  simple 
ignorance  of  the  order  of  local  successions,  would  account  for  the  whole 
difficulty.  And,  as  is  obvious,  Ibn  Batntah's  own  personal  knowledge, 
and  possibly  correct  autograph  version,  reproduced  independently  in 
other  lands,  have  not  saved  later  transcripts  of  his  work  from  analo* 

gous  imperfection8.t 

But  there  are  other  and  more  direct  internal  evidences  in  the  texts 
of  the  Indian  authors,  of  confusion  and  imperfect  knowledge  in  the 
relation  of  the  incidents  attendant  upon  the  re-settlement  of  Bengal 
by  Al&-ud-din  a.h.  699,  where  it  is  stated  that  *'  a  chief,  named 
Bah&dur  Kh6n,"  was  at  this  time  appointed  to  "  the  eastern  districts 
of  Bengal,"!  with  the  object  of  dividing  the  province,  and  thus 
rendering  its  rulers  "  more  subservient  to  the  Court  of  Dehli."  It  is 
highly  improbable,  had  Nasir-ud-din  been  living  at  the  epoch  in  ques- 
tion, that  a  grandson  of  his  should  have  been  selected  for  such  a 
charge  to  the  supercession  of  his  own  father,  Shams-ud-dln,  or  in 
priority  to  the  son  of  that  father,  Sliah6b-ud-dfn,  who  was  the  elder 
or  perhaps  b^ter-bom  brother  of  Bah&dur,  each  of  whom,  Ibn  Batutah 


•  Stewart's  Bengal,  p.  80. 

t  Ex.  gr.,  Bahadur  is  made  th«  son  of  N&suvnd-din,  at  p.  179,  vol.  iii.,  instead 
of  the  grandson,  which  the  text  at  p.  210,  vol.  iii.,  and  p.  218,  yoI.  ir.,  afBrms  him. 
to  have  been.  Lee's  MS.  aathorities  again,  in  omitting  the  intermediate  name  of 
Nisir-nd'din,  skip  a  generation,  and  ante-date  Shams-ad-din  (Firiiz)  in  oonsti- 
tnting  him  a  son  of  6hi&s-add(n  Balban  (p.  128). 

X  f  erishtah,  Briggs,  i.,  p.  4.06  ;  Stewart,  p.  79. 


1867.]  The  Initial  Coinage  of  BengaT.  85 

ctrtiliea,  in  turn   succeeded  to  royal  hcHioars  in  th»  (Ai  capital  of 
Bengal. 

Haviag  completed  thia  simple  oatline  of  the  hirtorical  data,  I  now 

proGced  to  describe  the  coins  in  tlioir  dne  order  ;  first  on  the  list  in 

l^orilj  of  time  ie  a  piece   irhieh  I  caa  only   doobtfoUy  assign  to 

Bengal,  and  whose  individual  appropriation,    moreoTer,  must  lemain 

to  a  certun  extent  incondnsive.     The  coin  itself  will  be  seen  to  bear 

the  heiedttuy  name  erf  the  fint  Moslem  Gonqneror  of  India,  Mahmid 

ri  Ghaznf,  and  the  oft-revived  title  of  the  founder  of  the  dynasty, 

Sotir-ud-din   Sahnktagin,  a  conjanction  of  royal  designation  already 

Men  to  have   been  applied  to  a  snccession  of  Pathtin  princea,  whou 

indtnlation  followed  antecedent  conventionalisms. 

NitiT-vd-din.     MahmUd  Shdh. 

Ko.  1. 

Silver.     Size,  viii.     Weight,  163.1  gre.     Uniqne,  BrititK  Mvmm, 

Obv.  Ret. 


ail  ,gft/u9j*it 


Bii:^n,  ille^ble. 


The  incidental  details  of  the  Iegen<&  restrict  the  assignment  of  thia 
piece  to  one  of  two  individuals,  the  eldest  or  the  youngest  son  of 
AltsQuh,  the  latter  of  whom  was  anthoritatively  designated,  by  the 
like  name  and  title  on  the  decease  of  hia^  brother,  in  626  A.H.*    The 

*  tf^-ijl  *j*aJ,  |*«|  jyij  Af^'liL*.  ^^•s'  ^jri**!  j-»lj  fJUl  cltL. 
TibaUt  tt'idri,  p.  181 ;   1^1^     yy*«*  ji^t  j-^    -tjj  wflJj  p.   801. 
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citation  of  the  formnla,  "  daring  the  reign  of  (the  Khalif)  Al  Moa- 
tansir  billah,"  on  the  reverse,  limits  thp  final  period  of  the  issne  of 
the  coin,  not  exactly  to  the  5th  month  of  the  year  a.h.  640,  when 
that  Pontiff  died,  bat  with  clear  precision  to  a.h.  641,  when  the 
knowledge  of  his  death  was  officially  declared  by  the  sabstitntion  of  a 
new  name  in  the  Mintages  of  the  capital  of  Hindostiin.* 

This  yoanger  son  was  destined  eventnally  to  sncceed  to  the  throne 
of  his  father  at  Dehli,  in  644  a.h.,  after  the  intervening  reigns  of 
Bakn-nd-dfn  Firdz  Sh^,  Biziah,  Maiz-ad-dfn  Bahr&m  Shih,  and 
Al&-ad-din  Masatid  Sh&h,  in  all,  however,  extending  only  over  a 
apace  of  eleven  years,  posterior  to  the  death  of  Altamsh.  The  second 
Mahmdd,  mast,  under  these  conditions,  have  been  bat  of  tender  yeara^ 
and  though,  at  this  conjancture,  promoted  to  the  titular  honours  of 
an  elder  brother,  not  in  any  position  to  exercise  authority  in  his  own 
person,  and  less  likely  to  have  had  medallic  tribute  paid  to  him  by  his 
father,  should  such  have  been  the  origin  of  the  exceptional  specimen 
under  review.  To  the  first-bom  N4sir-ud-din  Mahmdd,  no  such 
objections  apply ;  ho  was  very  early  invested  by  his  sire  with  the 
administration  of  the  important  government  of  H&nsi,  and  in  623 
A.H.,  advanced  to  the  higher  charge  of  the  dependencies  of  Oudh,  from 
which  quasi  frontier,  he  was  called  upon  to  proceed  against  His&m« 
ud-din  Avaz,  (No.  4  in  the  list  of  Governors,  mpra),  who  had  already 
achieved  a  very  complete  independence  in  the  province  of  BengaL 
Here,  his  arms  were  fortuitously,  but  not  the  less  effectually,  success- 
ful, so  that  he  had  honours  thrust  upon  him  even  to  the  Bed  Um- 
brella, and  its  attendant  dignities,t  whatever  the  exact  measure  of 
these  may  have  been.  Under  such  triumphant  coincidences,  it  is 
possible  that  the  universal  favourite,  the  still  loyal  heir-apparent, 
may  have  placed  his  own  name  on  the  coinage,  without  designed 
offence,  especially  as  at  this  time  Moslem  Mints  were  only  beginning 
to  adapt  themselves  to  their  early  naturalization  on  Indian  soil,  and 
when  the  conqueror's  camps  carried  with  them  the  simple  machinery, 
and  equally  ready  adepts,  for  converting  bullion  plunder  on  the  instant 
into  the  official  money  of  a  general,  or  his  liege  sovereign.     Altamsh's 

•  Pathin  Salt&ns  of  Dehli,  coin  No.  33,  p.  22. 

t  His  title  is  nsnally  limited  by  Minhiy-nl-SiW^  to  tfiJU  pp.  177,  181,  201 ; 
bat  on  one  ocoasion  ^jUiL*  crops  out  incidentally  in  the  Conrt  list  where,  in 
his  place  among  the  sons  of  the  £mperor  Altamsh,  he  is  so  designated,  p.  178. 
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own  circakdng  media  were  only  in  process  of  crade  development  at 
tbis  period,  and  had  scarcely  risen  superior  to  the  purely  Hindu  cur- 
rencies it  had  served  the  purpose  of  his  predecessors  to  leave  virtually 
iatact :  his  own  strange  Ttirki  name,*  and  that  of  many  of  his  sue* 
oessors,  continued  to  figure  in  the  Ndgari  letters  of  the  subject  races 
on  the  surfaces  of  the  mixed  silver  and  copper  coins  of  indigenous 
origin,  at  times  commemorative  of  imperfectly  achieved  conquests, 
and  the  limited  ascendancy  implied  in  the  retention  of  the  joint  names 
of  the  conqueror  and  the  momentarily  subject  monarch  ;t  while  the 
Sultan's  own  trial-pieces,  in  silver,  were  indeterminate  in  their  design 
and  legends,  as  well  as  utterly  barbarous  in  their  graphic  execution. 

Had  the  coin  under  review  followed  the  usual  phraseology  and 
palaeography  of  the  Imperial  N4sir-ud-din  Mahmdd's  Mint  legends^ 
it  might  have  been  imagined  that  an  ancient  and  obsolete  reverse 
had  been,  by  luusard,  associated  with  a  new  obverse.  But  the  obverse 
inscription  in  the  present  instance  differs  from  the  latter  Dehli  no* 
menclature  in  the  addition  of  the  word  ShdJi  after  the  name  of  Mah^ 
mudfl  and  contrasts  as  singularly  in  the  forms  of  the  letters,  and  the 

*  This  -name  I  have,  as  a  general  mle,  retained  in  the  form  accepted  as  the 
€OnTwitio¥ial  English  orthography — AUamsh.  The  correct  rendering  of  the 
original  ia  stfll  an  open  qnestion,  but  the  more  tmstworthy  anthers  reprodaoe  the 
designation  as  ^jSL^lUf   a  transcription  supported  in  a  measure  by  the  repetition 

of  the  tbird  letter  in  the  Kufio  diSs,  and  made  authoritative,  in  as  far  as  local 
pronimciatioii  is  conoemed,  by  the  Hindi  correiative  yersion  of  p^Q|Q|faf% 

(Path^  Sultans,  Coin  No.  14).  The  inscription  on  the  Kutb  Hinar,  at  Dehli, 
lias  ^jXtJJb)     which  accords  with  the  Arabic  numismatic  rendering  on  the 

rerersea  of  the  Hindi  Coins  now  cited. 
See  also  Tij-nl-Maisir,  AUHmish:  Waa^  AUimish,  and  at  times  J^Jlif 

Badaoni,  AUtitimisK 

EUiofa  Historians  of  India,  p.  111. 

t  See  coins  of  Chahir  devn, 

Obverge,    Bull.    Legend :  ^^T^  'ft  ^*<^K^n^r^  I 

Beverse,    Horseman.    Legend  :  ^  ^T^V  "^^  I 
— Path^  Saltans,  No.  15  $  Ariana  Antiqua,  pi.  zix.  16.  81, 84  ;  Frinsep's  Essays^ 
i  833,  pi.  zxvi.  81;  Minhaj-ul-Sirij,  pp.  215,240;  Tod's  Bsjasthan,  ii.  451 » 
and  J.  A.  S.  Bengal,  1865,  p.  126. 

X  So,  in  written  history,  Ntor-ud-dih  Mahmid,  the  Emperor,  is  called  byhis  own 

special  biographer,   ^jlkinJ)    ^    ^y*^'^  izH^^J     ^^\j^^  ^J^^\  e^UaJU* 

(pp.  9, 177, 178,201,  etc.)  which  is  in  contrast  to  the  nominal  ac^unct  so  constant 
with  his  predecessors,  Firiiz  Sh6h,  Bahr&m  Sh&h,  Masaud  Shah.  On  one  occasion 
only  does  the  additional  Sh6h  appear  in  a  substitated  list  of  Altamsh'a  Court 
(p.  178),  where  the  text  giyes— 1.  Sultibi  N&air-ud-din  •  •  2.  Sultin  Nisir. 
nd-din  Mahniiid ;  and  at  the  end,  after  the  name  of  Euku-ud-din  Firux  Shih^ 
eomea  '*  Nitfir-ud-din  Mahmud  akdhJ' 
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insertion  of  the  short  vowels  with  the  more  deferred  issnes,  as  it,  on 
the  other  hand,  closely  identifies  itself  in  these  marked  pecaliarities 
with  the  initial  dies  of  Altamsh  and  the  closely  sequent  coinages  of 
Biziah,  two  of  which  latter  are  now  known  to  be  the  produce  of  the 
Lakhnanti  Mint. 

RIZIAH. 

The  earliest  coins  that  can  be  definitely  attributed  to  a  Bengal 
mint,  are  those  of  the  celebrated  Queen  Begnant  of  Muhammadan 
India — ^Bizfah,  the  daughter  of  Altamsh.  The  ministers  at  her 
father's  court  were  scandalized  at  the  preference  it  was  proposed  to 
extend  to  a  daughter,  in  supercession  of  the  claims  of  adult  male  heirs 
to  the  throne  ;  but  the  Sult&n  justified  his  selection,  alike  on  account 
of  the  demerits  of  his  sons,  and  the  gifts  and  acquirements  of  his 
daughter,  who  had  been  brought  up  under  the  unusual  advantages  ol 
freedom  from  the  seclusion  enjoined  for  females  by  the  more  severe 
custom  of  ordinary  Moslem  households,  aided  by  the  advantages  in- 
cident to  the  exalted  position  occupied  by  her  mother  as  the  leading 
and  independently-domiciled  wife.  After  the  brief  reign  of  Bukn-ud- 
din  F(rdz,  extending  over  less  than  seven  months — who  freely  ex- 
emplified by  his  misconduct  his  father's  prophetic  reproach — Biziah 
succeeded  in  establishing  her  supremacy  in  the  city  of  Dehli  (a.  h. 
784),  and  Eastern  eyes  witnessed  the  singular  spectacle  of  an  unveiled 
and  diademed  Queen — the  first  in  India— directing  the  hosts  of  Isl&m, 
under  the  canopy  of  the  immemorial  regal  seat  on  an  elephant. 
Biziah's  early  inauguration  was  attended  with  no  inconsiderable  dan- 
ger and  difficulty,  arising  from  the  organised  military  resources  of  the 
various  governors  of  provinces,  who  hesitated  in  conceding  their 
allegiance.  Eventually,  however,  to  use  the  expression  of  Minh&j- 
ul-Sir&j,  quiet  was  established  throughout  the  empire,  and  Biziah's 
sway  was  acknowledged  from  "  Daibal  to  Lakhnanti."  In  a.h.  737, 
the  Empress  proceeded  in  person  to  quell  an  outbreak  on  the  part  of 
Ikhti&r-ud-din  Alt<!in(ah,  Governor  of  Tiberhind ;  but  was  taken 
captive  in  the  engagement  that  ensued,  and,  possibly  with  scant  cere- 
mony, introduced  into  the  harem  of  the  conqueror,  who  shortly 
afterwards  advanced  upon  Dehli  in  the  hope  of  recovering  the  so- 
vereignty, to  which  he  had  thus  acquired  an  adventitious  claim ;  but 
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his  Brmy  was  in  tnm  defeated,  and  himself  and  Riziah  met  their 
deaths  near  Eaithal  in  the  month  of  Babi-al-Awal,  a.h.  738.  * 

The  contemporary  biographer  in  his  official  lists  styles  this  queen 
(2^|4A^ju;ikLJt,  a  title  which  she  affects  on  the  ordinary  copper 
coinSyt  bat  on  the  silver  money  she  adopts  the  designation  of  ^^ 

JaUlat'Ud-din.    Bizfah. 

Coin  No.  2. 

Laknauti,  a.h.  ? 

SUver.     Size,  vii.    Weight,  168  grs.    Plate  I.,  figure  1. 

Type,   ObwTsey  the  whole  surface  is  occupied  by  the  legend. 

Reverse^  circuler  area,  enclosing  a  double-lined  square* 
Narrow  margin. 

ObV;  R«V. 


fMi\  At*  4^ 


2?««fw  Margin,     *     *    iU  ^^y^.  Aaa/j  |ja    ♦     * 

(See  also  a  similar  coin  from  the  Laknautf  Mint,  Plate  i.,  fig, 
27,  page  19.     Coins  of  the  Path^n  Sultans  of  Hinddst&n.} 

*  Tabakit  Nisiri,  pp.  188^  185,  261.  See  also  Ibn  Batntah,  iix.  pp.  167, 168. 
t  Path^n  Snltana,  Noa.  28,  29. 

t  It  would  aeein  from  the  orthography  adopted  in  this  earliest  record  of  the 
Bime  of  LaJcnauU  (^^yiSJ  )  that  the  original  Semitic  transcription  was  designed 

to  follow  the  dassioal  deriyation  of  Laikshmcu^vaH  (l^^^^nft),  which  waS 
•oon,  howerer,  adapted  to  the  more  oolloqnial  Luchhman  f^^^xr\  by  the  addi- 
ftiom  of  an  ft  after  the  k,  as  |V>H^  *  ^  which  form  it  appears  under  the  first  local 

8Dlt£ii8  (coin  No.  8,  etc.).  Minhiy-nl-SiriLj  relates  its  elevation  to  the  rank  of  the 
fiipital  in  snperoession  of  Naddeahby  Muhammad  Bakhti&r  in  the  following  terms : 

Printed  edit.  p.  151.  The  same  author,  at  p.  162,  gives  a  full  account  of  the 
Rmarkable  size,  prog^resa,  and  general  topography  of  the  dty  as  existing  iu  641 
^B.  on  the  occasion  of  his  own  visit. 

It  is  diflBcult  to  say  when  the  name  of  the  city  was  changed  to  Qaur,  a  denomi- 
nation which  is  never  made  use  of  by  the  older  authorities.    Abul  Fazi  says^ 
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I.— RUKN-UDDrN  KAI  KAU'S. 

The  fall  and  satisfactory  identification  of  the  king  who  rnled  nnder 
the  designation  of  K&ds  has  yet  to  be  accomplished.  lUjendral^a 
Mitra  has  suggested  a  notion  that  N^ir-ud-d(n  Mahmtid,  the  son  of 
Balban,  so  often  mentioned  in  this  article,  songht,  as  local  roler  of 
Bengal,  ''  to  continue  his  allegiance  to  his  grandson  Kaimars  [momen- 
tarily king  of  Dehli],  even  after  his  deposition,  and  possibly  after  hia 
death/'*  by  retaining  his  name  on  the  public  money.  I  should  be 
disposed  to  seek  a  less  complicated  explanation  of  the  numismatic 
evidences.  Kai  K&tis'  date,  tested  by  the  examples  of  his  mintages  in 
the  Kooch  Bahar  hoard,  is  limited,  in  range  of  time,  to  five  years 
(601*^95  A.H.)  ;t  a  latitude  might  be  taken  beyond  the  ascertained 
units,  which  are  somewhat  indeterminate  in  their  tracings,  and  have 
equally  suffered  from  abrasion,  on  the  exposed  margins  of  the  coins, 
but  the  ninety  and  the  six  hundred  can  scarcely  be  contested.  If  we 
examine  the  political  state  of  India  at  this  period,  we  find  that  Hin- 
dust^  was  abnormally  quiet  under  the  feeble  rule  of  Jal^-ud-din 
Ffrdz  (687-696  a.h.)  :  AU-ud-din's  conquests  in  the  Dakhin  could 
have  but  little  affected  Bengal,  so  that  any  changes  that  may  have 
taken  place  in  the  latter  kingdom  were  probably  due  to  suoces- 
sional  or  revolutionary  causes  arising  within  its  own  limits.  We  can 
scarcely  build  up  a  theory  of  an  access  of  vigour  and  assumption  of 

"Formerly  it  was  called  Lucknouty,  and  sometimes  G^onr''  (A.  A.  ii.  p.  11)  ;  wMe 
Badinni  gives  a  ridiculous  version  of  the  origin  of  the  designation  as  being 
derived  from  ^^.    He  writes  ^l^j      (^    j     ojUco     ^Uii^     «X*«*  j 

i3;ld  (•Ij  jj^  df  4jyoy  ^^^  iAij^  f*^'  ^^®  obvious  imperfection 
of  the  critical  philology  of  the  derivation,  however,  debars  its  reception,  aa  does 
the  caustic  alternative  of  j^='«  grave,"  which  the  often  deserted  site,  under  the 
speedy  action  of  water  and  a  semi-tropical  vegetation,  may  have  deservedly  earn- 
ed  for  It.  Bat  it  is  quite  legitimate  to  infer  that  as  ^i^  was  the  ancient  name 
for  central  Bengal  (Wilson,  Glossary,  sub  voce;  Albirdnl,  quoted  J.  R.  A.  S.  i., 
JM.  ».,  p.  471),  andso  intimately  associated  with  the  tribal  divisions  of  the 
indigenous  Brahmans,  that  the  designation  originated  in  the  popular  appK- 
oation  of  the  name  of  the  country  to  its  own  metropolis,  and  that  the  town 
continued  to  be  called  Qwu/r  in  vernacular  speech  in  spite  of  the  new  names 
80  frequently  bestowed  upon  it  by  its  alien  lords. 

•  Jour.  As.  Soo.  Beng.,  1864,  p  508. 
^^i^^^^  Ldlasays,  "the  units  orw  and  tTirw  are  perfectly  dear."     CoL 
Guthrie's  three  coins  are  imperfect  in  the  word  for  the  unit.     I  observe  traoes  of 
»/ow  on  two  specimens  j  and  I  read,  with  some  certainty,  695  on  another. 
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independence  by  N^r-ad-d(n  himself ;  nor  is  it  probable  that,  in  such 
t  ease,  be  would  have  changed  both  his  title  and  his  name.  Besides, 
the  amy  of  title  on  the  coins  in  the  triple  succession  of  SttUdna  is 
altogether  inconsistent  with  his  actual  origin.  Though  he  was  the 
son  of  one  emperor  of  Dehli,  and  the  father  of  another,  ^he  could 
flcarcdy  ignore  the  rise  of  the  former  from  a  state  of  slavery,  or 
conceal  the  fact  that  Balban  himself  never  pretended  to  have  been  the 
offspring  of  a  king.  Tlie  two  alternatives  remain,  of  either  supposing 
Uiat  Nisir-nd-din  died  before  691  a.h.,  a  question  discussed  elsewhere, 
or  to  conclude  that  his  son  Rukn-ud-dfn  Kai  Kdtis  temporarily  as- 
Muned  kingship  during  the  lifetime  of  his  father,*  and  that  hia 
limited  reign  and  local  obscurity  saved  his  memory  from  the  com- 
ments of  history.  I  fully  endorse  Rajendra  Ldl's  suggestion  that  Kai 
Kins  would  have  been  likely  to  be  selected  as  a  name  for  one  of  a 
family  who  took  so  many  of  their  designations  from  Persian  heroic 
ages,  and  the  elaborate  intitulation  adopted  by  that  prince,  on  hia 
coins,  of  the  ''  son  and  grandson  of  a  Sult&n,"  favours  such  an  identi- 
fication, f  It  will  be  seen  that,  although  the  opening  terms  of  his 
obverse  legends  follow  the  conventional  and  unvarying  mint  phraseo- 

*  The  following  is  the  genealogical  tree,  according  to  Ibn  Batntah.     See  vol* 
iii.,  pp.  174^,  179,  210,  462 ;  vol.  iv.,  p.  212. 
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«ii.>lk5  j^(4i     jj^oJ 
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t  The  name  of  the  son  of  Kai  Kobid,  who  was  elerated  to  the  throne  of  Dehli 
on  the  death  of  his  father,  is  variously  given  by  Oriental  writers  as  Shams-nd*din 
4;«^  and^^jK^.  Badiuni  and  the  Mii-^t-ol-Alm  (MS.)  give  Kai  Kaus, 
hot  the  majority  of  authors  prefer  the  KoMomti^B,  Z{&.i.Bami  does  not  state  the 
name  of  the  boy,  but  mentions  a  sou  of  Altamsh,  in  the  previous  generation  aa 
having  been  called  Kadomwa  (printed  ed.  p.  126). 

6 
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logy  in  the  use  of  c»lkL»Jt,  Ihe  (reigning)  Saltan,  yet  after  his  own 
proper  name  he  styles  himself  merely  uikL»,  and  seemingly  desired 
to  strengthen  his  position  by  the  insertion  of  the  regal  titles  of  his 
father  and  grandfather  -,  though  there  is  so  far  room  for  questioning 
this  supposition  in  the  fact  that  the  father  had  fallen  short  of  supreme 
power,  and  was  only  doubtfully  authorized  to  call  himself  Sultan, 
while  in  strictness  the  Imperial  BaJban  should  have  been  desig^nated 
the  SiUtdn  (past  regnant)  ;  but  on  the  other  hand,  N^ir-ud-dln  had 
been  so  long  virtually  a  king  in  the  south,  that  the  complimentary 
use  of  the  term  was  quite  within  heraldic  licence ;  and  it  is  to  be 
remarked,  that  a  similar  omisdon  of  the  supreme  prefix  occurs  in 
NcuvT'ud-din  Mahmud  Shdk'a  coin  (No.  1),  which,  if  correctly  attri- 
buted, would  prove  the  legitimacy*  of  the  optional  use  of  one  or  the 
ether  form. 

These  are  avowedly  mere  speculations ;  bat  when  it  is  considered 
how  much  attention  was  paid  in  India,  in  those  days,  to  every  vary- 
ing shade  and  degree  of  honorary  rank,  how  much  importance  was 
attached  to  even  the  colours  of  official  umbrellas,f  and  other,  to  ns, 
minor  observances,  it  cannot  but  be  felt  that  these  subordinate  indica- 
tions may  chance  to  prove  of  mi^erial  aid  in  illustrating  doubtful 
interpretations. 

Kai  K^8. 

No.  3. 

Lakhnautf,  a.h.  "  691,  693,  "t  and  694-695. 

Silver.     Size,  vii.     Weight,  168  grs.     Very  rare.     Plate  I.  fi^,  2, 
Type,  as  in  the  previous  coins. 

•  The  Bengal  Minta,  after  the  initial  uncertainty,  soon  settle  themselves  down 
to  follow  the  established  Dehli  models.  In  the  latter,  it  will  be  seen,  great  care 
was  taken  by  all  those  sovereigns  who  could  boast  of  a  Royal  descent  to  deline 
the  fact  upon  their  coins.  Bahram  Sh4h,  Masaud  Shah,  Nasir-ud-din  'Hahmiid 
bin  Altamsh,  and  Ibrahim  bin  Firiiz  all  entitle  themselves  ^tUI    li    ,^      Bal- 

bau,  Kai  Kubad,  Jalil-ud-din  Firuz,  and  the  great  Ali-ud-din  Muhamm^  Shih 
have  to  be  content  with  their  own  self-achieved  ^^\^m^)\ 

t  «*^  J  »^^  ^  ^^^»^^  y^  *-j  Minhij  ul-Siriy,  p,  263 ; 
*^^  y^  J^J  C!>'«>^  l^\  <^i"o,  p.  181,  A.H.  625. 


X  B4ba  Rijendrnlila  Mitra  notices  four  coins  of  this  kinir  with  the  d.te«  Ml 
and  693.  Jonrn.  As  Soc.  Bengal,  1864.  p.  679.  He  was  Is^  L^  ,^L 
njint  as  Suna-^n  Of  Col.  Guthrie's  th„«  specimens,  two  ^^t^Ttr^ 
of  the  name  ot  Lakhnauti.  waw» 
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Ob?.  Kbv. 


^Jll 


ti^r^b*^* 


Maigin,  i  Uu^   4:;i*--Jj    O*--^  '*^  \J^^  ^atyAts^-     LaA)\^  u^ 

It— SHAMS- UD-DI'N  FI'RUZ. 

Whatever  may  have  been?  the  actual  date  of  Ndsir-ud-dtn's  decease 
or  political  obscuratioo,  we  tread  upon  more  firm-  ground  in  the  con- 
joint testimony  of  the  coins  and  the  historical  reminiscences  of  Ibn 
Batutah,  in  the  assurance  that  his  son,  Shams-ud-din  Firdz,  was  in 
fall  possession  of  power  in  Western  Bengal  at  the  time  of  Muhammad 
bin  Toghlak's  abortive  revolt  against  his  own  father,  in  722-3  a.h.* 
The  African  traveller  incidentally  mentions  that  to  the  court  of  this 
Bonthem  monarch  fled  the  nobles  who  had  engaged  in  the  contem- 
plated txeason,  which  originated  in  the  camp  of  the  army  of  the 
Dakhin,  of  which  the  imperial  heir  wa»  commander.  Professedly 
written  history  is  altogether  at  fault  in  establishing  the  existence 
er  iliostrating.  the  reign  of  this  soveieign  y  and  even  Ibn  Batutahf 

*  As  this  -pHeatkge  presents  no  particnlar  difficalty,  beyond  the  difference  of  the 
texts  from  which  English  and  French  translators  hav&drawn  their  inspiration,  I 
Berely  annex  the  rendering  given  in  the  amended  Paris  edition,  vol.  iii.,  p.  210. 
'^Les  antres  emivs  s-enfbirent  pt*^  da  Snltan  Chems  eddin,  fils  dirsaltan  Nftcir- 
tddtn,  flis  da  sultan  Ghiyftth  eddin  Balaban)  et  se  fix^rent  k  sa  conr. . .  Les  emira 
ingitifs  a^jonm^nt  pr^  dii  sultan  Ghems  eddin*  Dans-  la  suite,  celui-oi 
Kourot,  l^gnant  le  trdne  k  son  fils  Ghih&b  eddin..  Ce  prince  succeda  kaon  p^re; 
BiaiB  son  fr^re  cadet,  Ghiy&th  eddin  Beh&doiir  Bdurah  (ce  dernier  mot  signifie, 
^nslalangne  indienne  le  now),  le  vanqnit,  s'empara  dn  royaume,  et  tua  son 
fi^  Kothlodr Kh&n,  ainsi  que  la  plupart  do  ses  autresfr^es.  Doax de  oeux*oi, 
le  sultan  Chih&b  eddin^  et  Nisir  eddin,  s'enfairent  pr^s  do  Toghlok,  qui  se  mit 
tn  marohe  avec  euz,  aiin  de  combattre  le  fratricide.  H  laissa  dans  sou  royaume 
son  fils  Mohammed  en  qaaUte  de  vice-roi,  et  ^aTan<^  en  hAte  vers  lo  pays  de 
Lacnaonty.  II  s'en  reiidit  maltre,  fit  pHsonnier  soe  sultan  Gbiyilth  eddiu  Beha- 
doilr  et  reprii  ayo«  oe  eaptif  le  ohemin de  sa  oapitale."  See  also  Lee's  Translation, 
».  128. 

t  Ibn  Batotah  iathe  following  extract  tells  ns  so  nraoli  about  the  real  history 
ef  Bengal  at,  and  previous  to  his  own  visit,  that  I  quote  the  Arabic  text  in 
taienso;  1  feel  it  is  the  more  necessary  to  reproduce  the  original  version  on  this 
Occasion,  as  Dr.  Lee's  translation  is  altogothor  deficient  in  any  reference  to  the 
passage,  which  was  clearly  wanting  in  tho  MSS.  at  his  disposal. 


c^\^    djj.AxJ\j    «T/^t    Uj^^Aj    »bj£)\    ^i    was^    cU'i    ^^UbJU 
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does  little  more  than  place  upon  record  the  affiliation,  elevation,  and 
decease  of  Shams-ud-dfn,  whose  own  coins  alone  fnmish  the  addition- 
al  item   of  his  reffal  name  of  Ffrdz ;  and  in  their  marginal  records 


UftjJl^  d/UfiJ  A^jSi   ^^^.    dtUUJ,  ^«>Jf^yM)   iJj   ^y  iS^^J^J   c^ 

j^a.f  aAc  vJLp  y;f  ^^;  ^j^jJi  ^\^  Auf  ^yy  <yy  jyt  t^t 
^^1  ,i,U^  e;^^»J^4  cH**^^  V^  ^y-AJJu-li  j^  ^iW*  4j;ji3ji  d»4^ 
12JUU  U  .WK^  Avjf  AftJLb!  ^1  [;A-.f  j>y  ^^l*?  ^^^  »r^  <>^ 
yo^  ^    ^j^  aU5  j^La.    Ai3lai    dJlc    i^Sii    viiJL*    a^^lSj   jyl    ,^ 

^yi  ,^   A^i^   i^    i^  ^J^  j^\  ^  >^S    t5^l  (.liVl  o^U:  lii. 

Vol.  iv.  p.  212,  Paris  edition.        A^  dJj^ 

TRAH8LAT10K. 

C'est  le  Sultan  Fakhr  eddin,  Bnmoxnm^  Fakreh,  qui  est  nn  soarerain  die- 
tingu^,  aimant  les  Strangers,  surtout  les  fakirs  et  lea  Boufis.  La  rojaut^  de  oe 
pays  a  appartenu  an  Saltan  N&ssir  eddln,  fils  du  Saltan  Ghiy&th  ed  din  Balban, 
et  dont  le  fils,  Mo'izz  eddtn,  fat  investi  de  la  aouverainet^  k  Dihljr.  NAssir  eddin 
Be  mit  en  marche  pour  combattre  ce  fils ;  ils  se  renoontr^rent  snr  les  bords  da 
fleuve,  et  lear  entrevae  fut  appcl^e  la  rencontre  des  deux  astres  beareux.  Nona 
aTOQB  d4jk  raconte  cela,  et  comment  N&ssir  eddin  abandonna  I'empire  2i  son  fils 
et  retouma  dans  le  Bengale.  11  y  s^jonma  joBqa'^  sa  mort,  et  eat  pour  Buooes* 
Bear  Bon  (antre)  fils,  Chams  eddtn,  qui,  apr&  son  tr^pas,  fut  lui-mdme  remplao^ 
par  son  fils,  CbihAb  eddin,  lequel  fut  vaincu  par  son  fr^re,  Ghiyith  eddin 
&$hAdour  BoAr.  GhihAb  eddin  demanda  du  secours  au  Sultan  Ghij&th  eddin 
Togblok,  qui  lui  en  aooorda,  et  fit  priBonnier  B^hidour  Boiir.  Celni-ci  fut 
ensuite  relAch^  par  le  fils  de  To^hlok,  Mohammed,  apr^s  son  av^nement,  ik  con- 
dition de  partager  avec  lai  la  royaot^  du  Bengale ;  maiB  il  se  rSvolta  centre  ini, 
et  Mohammad  lui  fit  la  guerre  jusqu'^  ce  qa'il  le  tu&t.  II  nomma  alors  gouver- 
neur  de  oe  pays  un  de  ses  beaux-fr^res,  que  les  troupee  massacr^rent.  'Aly  GhAh, 
qui  se  trouvait  alors  dans  le  pays  de  Lacnaouty,  s'  empara  de  la  royaut^  du 
Bengale.  Quand  Fakhr  eddin  vit  que  la  puissance  royale  ^tait  sortie  de  la 
famille  du  Sultan  N&ssir  eddin,  dont  U  ^tait  un  des  affranchis  (on  clients),  il  Be 
r^volta  k  Sodc&wftn  et  dans  le  Bengale,  et  se  d^clara  ind^pendant.  Une  violente 
inimiti^  survint  entre  lui  et  'Aly  Gh&b.  Lorsqu'arrivaient  le  temps  de  Thiver  et  la 
Baison  des  pluies,  Fakhr  eddin  faiaait  une  incursion  sur  le  pays  de  Lacnaouty,  au 
mpyen  du  fleave,  sur  leqnel  il  ^tait  puissant.  Mais  quand  revenaient  les  jours  oii 
il  ne  tombe  pas  de  pluie,  'Aly  GhAh  fondait  sur  le  Bengale  par  la  voie  de  teire,  k 
cause  de  la  puissanoe  qu'il  avait  sur  celle-oi. 
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esUblish  the  fact  of  his  possession  of  Lnkhnanti  during  the  period 
embraced  between  the  years  702-722,  and  (at  some  moment)  of 
bis  ovmership  the  Eastern  Province  of  Bengal  represented  by  the  mint 
of  Son&fgaon.  A  subordinate  incident  is  developed  in  the  legends 
of  the  coins,  that  he  felt  himself  sufficiently  firm  in  his  own  power  to 
discard  the  supererogatory  adjuncts  of  descent  or  relationship,  and 
relied  upon  the  simple  affirmation  of  his  own  position  as  i^/^oLJi, 

8hams-ud'din,     Ffiliz  Shdh. 

No.  4. 

Lakhnautf,  a.h.  702,*  715,  (Col.  Bush),  720,  722. 
Silver.    Size,  vii.    Weight,  168.4  grs.     Very  rare,    Plate   I.,  fig.  3. 
Type  as  above. 

Obv.  Kbv. 

^i •111 


Margin,  f  «iU*A-.  ]  j   {*^jmtt    Sxm  J^y^^    sa^yAa^,    LasJ\^    w 

No.  6. 
Son&rgaon,  a.h.  ? 

Silver.     Size,  vii.     Weight,  168  grs.  Unique. 
Type  as  above. 

m— SHAHAB-UD-DPN.    BUQHRAK  SHAH. 

Neither  history,  incidental  biography,  nor  numismatic  remains 
avail  to  do  more  than  prove  the  elevation,  as  they  seem  to  indicate 
the  brief  and  uneventful  rule,  of  Shah&b-ud-dm,  the  son  of  Shams-ud- 
dfn  Firdz,  and  grandson  of  the  once  recognised  heir-apparent  of 
Balban. 

• 

•  See  also  Path^n  Saltins  of  Hindiwtfo,  p.  87,  coin  dated  702  a.h.  Thia 
coin  WM  pnbliahed  by  me  in  1848.  I  then  read  the  date  as  702  a.h.  I  was  not 
•t  the  time  anyeraed  in  the  decipherment  of  Arabic  numbers,  and  probably  from 
the  veiy  difficalty  of  placing  the  piece  itself,  I  may  the  more  rely  npon  the  acca« 
nej  of  my  original  interpretation.  I  mention  this  fact,  as  I  am  at  present  un- 
able to  refer  to  the  coin  itselt  • 
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The  singularly  limiled  nnmbcr  of  the  ooins  of  this  prince,  confined 
—if  Calcutta  selections  he  not  at  fault'*' — ^to  three  examples  amid 
the  13,500  accumulated  specimens  of  the  currencies  of  other  kings 
of  the  land  over  which  he  temporarily  held  sway,  sufficiently  mark 
his  status  in  the  general  list  of  the  potentates  of  the  century  in  which 
he  lived.  No  date  or  place  of  mintage  is  preserved  on  his  extant 
money,  and  the  single  additional  item  supplied  by  their  aid  is  his 
personal  or  proper  name,  which  appears  on  their  sm-faces  as  »«i*f ; 
a  crude  outline  which  might  suggest  a  doubt  as  to  the  conclusiveness 
of  the  transcription  of  2[/y,  now  confidently  adopted  as  expressing  an 
optional  rendering  of  the  grandfather's  title  of  ul^l^,t  a  name 
which  was  even  further  distorted  from  the  Turk!  original  by  the 
conversion  of  the  medial  j  r  into  the  vernacular  cerebral  Y  or  5  :=:  ^* 
For  the  rest,  the  pieces  themselves,  under  the  ukechanical  test,  in 
their  make,  the  forms  of  their  letters,  and  the  tenor  of  their  legends, 
evidently  follow  closely  upon  Shams-ud-din's  mintages,  and  as  clearly 
precede  the  money  of  the  same  locality,  issued  by  Ghids-ud-din 
Bah&dur  Shah  who  in  724  A.  H.  drove  this,  his  own  brother,  Shahdb- 
ud-din  to  take  refuge  with  Ghf^-ud-d(n  Tughlak  Sh6h.  Bah&dur's 
career  has  yet  to  be  told  in  connexion  with  his  own  coins ;  but  to 
dispose  of  Shahdb-ud-d(n,|  as  far  as  the  exercise  of  his  Mint  preroga- 
tives are  concerned,  he  seems  to  have  been  lost  to  fame,  from  the 

*  The  name  of  this  king  does  nofc  appear  in  any  of  Bajendrallil's  lists* 

t  The  ancient  name  of  CJ  ^  J/*^^'*^  of  Bokh^Lra  notoriety  in  350  A.  H» 

(Fraahn  Becensio  Numornm  Muhammadanomm,  pp>  189,  593,  578),  was  snb* 
jeoted  to  strange  mutations  on  Indian  soil.  My  authority  for  the  sobstitntion  of 

the  final  i  in  place  of  the  vowel  \  is  derived  from  Ibn  Batntah,  who  uniformly 

writes  the  word  with  an  j  (iii.  231,  5,  298.)    Ferishtah  (text,  p.  181)  has  j^^ 

whence  Stewart's  Bagora  (p.  74).    Dow  gave  the  name  as  Kerok^  and  Briggs  as 
Kwra  (i.  pp.  265,  270,  etc.). 

X  Those  who  delight  in  interesting  coincidences  mig^t  se^  ia  this  name  of 
Shahab-ud-din,  a  most  tempting  opportunity  for  associating  him  with  a  really 
important  record  by  the  Indigenes  themselves,  inscribed  on  a  stone  slab  in  the 
fort  of  Ghun&r,  setting  forth  their  victory  over  a  **  Malik"  Shah^-ud-din, 
quoted  as  acting  under  Mohammad  bin  Tughlak,  in  Samvat  1390  (▲.  h.  731)  ;. 
but  I  confess  I  do  not  myself  encourage  the  identifksation,  Chun^r  is  oertainly 
not  out  oi  the  range  of  access  from  Bengal  ^  but  otlier  men  of  mark  may  have 
filled  this  command,  and  the  name  of  the  fortress  itself  is  never  heard  of  in 
reference  to  the  affairs  of  the  kingdom  of  Lakhnauti,  in  those  early  days,  though 
the  main  road  of  communication  between  the  two  capitals  of  the  north  and  the 
south  took  its  course  through  Budaun  or  Kanauj  and  Jaunpore.  The  inscription 
is  otherwise  well  worthy  of  further  examination,  in  as  far  as  it  concerns  the 
history  of  ijuperial  influence  upon  proumate  locedities  $  and  as  such  I  troofioribe 
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date  when  he  was  absorbed  with  an  associate  fugitive  brother  (Nasir- 
nd-din)  under  the  legis  of  the  Emperor  of  Dehli. 

Shahdh'Ud'din.     Bughrah  Sh&h. 
No.  6. 
Mint,        ? 
SUver.     Size,    vii.    "Weight,  168.5   grs.     Two    coins  only,    Col. 
QtUhrie.    Plate  L,  fig.  4. 

both  the  text  and  Dr.  Mill^  tranalation  of  the  brief  passages  which  may  chance 
to  illnstTate  the  general  subject. 
YeneS: 

Irwrr  ftiCf%raTOT]w  ^fxmf^  wqrfSrN:  ii 

"By  MvHAincAD,  lord  of  the  hoetile  Yavanas  SHAHAB-un-BfN  and  the  rest, 
thoQgh  an  enemy,  was  Saieaja,  the  treasure  of  benignity,  employed  as  prime 
minister." 

Yenell; 

**  SamTat  1890,  in  the  month  of  Bhadra,  fifbh  day  of  the  waning  moon,  on 
Xhunday,  was  the  kingdom  set  free  from  Malik  SHAHAB-VD-DiN,  acting  under 
the  protecting  favour  of  SairXja  Deya  aforesaid." 
^See  Journal  As.  See.  Bengal,  vol.  y.,  1836,  p.  341). 

A  subordinate  but  still  more  open  inquiry  also  suggests  itself  in  connexion  with 
the  mention  of  Shah^b-ud-din  in  734  A.  H.,  as  to  whether,  amid  the  strange  con- 
fnsion  of  names  and  titles,  tlie  **  Kadr  Khan,"  who  is  noticed  by  Ferishtah  under 
the  original  designation  of  Malik  Bidar  Khilji,  may  not,  perchance,  have  been  the 
identical  Sbahib-ud-din  Bughrah,  reinstated  as  simple  governor  in  Lakhnauti,  as 
his  brother  Bahadur  was  restored  to  power  in  Sonirgaon.  I  am  aware  that  this  iff 
treacherous  ground  to  venture  upon ;  but  such  a  supposition  is  not  without  other 
inddental  enpport,  especially  io  Ibn  Batntah's  passage  (original,  iii.  214,  quoted 
at  p  48),  where  Kadr  Eh4n  is  spoken  of  as  if  he  had  been  in  effect  the  last  scion 
of  the  family  of  N^ir-ud-din  Mahmud  fiughrah. 

The  original  passages  in  Ferishtah  are  as  follows  (i.  p.  237)  :>— 

^yJoJl^^  SU   ^^J^  s^   tJioA.  ^*,i^JoS    \j  ij^^  jl«H*  ^^JUU  j 

aA  vi/<Al/o  ^J^y^  cH'^  ****^  !;  vyl^^oJ  J  ^jj^  j^^  ^JKij 

See  also  Briggs'  Translation,  i.  pp.  412,  423. 

The  T^ikh  Mubarak  Sh&hi  has  the  name  in  manifest  mi  stransci'iption  as  Bandar. 

A  difficulty  necessarily  suggests  itself  in  regard  to  the  tribe  of  Khilji,  but  the 
We  of  the  name  in  its  non-ethnic  sense  might  readily  be  explained  by  the  old 
wbordination  of  the  Bengal  family  to  the  Khilji  dynasty  of  Firuz,  or  the 
Bpecially  Khilji  serial  succession  of  the  earlier  governors  of  Bengal. 
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Type  as  asnal. 

Obv.  Rbv. 


Margin,      (remainder  illegible)        — h^\ 

IV.— BAHADUR  SHAH. 

The  single  point  in  the  biography  of  Bah&dar  Sh^,  which  remains 
at  all  obscure,  is  the  date  of  his  first  attaining  power.  Ibn  Batatab 
records  with  sufficient  distinctness,  that  he  conquered  and  set  aside 
his  regnant  brother  Shahah-ud-dinf  sometime  prior  to  Ghifis-nd-din 
Tnglilak's  reassertion  of  the  ancient  suzerainty  of  Dehli  over  the 
lightly-held  allegiance  of  Bengal,  and  his  eventual  carrying  awaj 
captive  the  offending  Bahiidur,  who  was,  howevery  soon  to  be  released, 
and  restored  with  added  honours,*  by  Muhammad  byi  Tughlak, 
almost  immediately  on  his  own  accession.  Indian  home-authors,  who 
80  rarely  refer  to  the  affairs  of  the  Gangetic  delta,  give  vague  intima* 
tions  of  the  first  appointment  of  Bah&dur  to  Eastern  Bengal  by  'A1&- 
iid-din  Muhammad  in  a.  h.  799,t  assigning  to  him  an  inconceivable 
interval  of  placid  repose  until  a.  h.  717,  when  he  is  stated  to  have 
broken  out  into  the  turbulent  self-assertion  for  which  he  was  after- 
wards so  celebrated. 

The  two  statements  are  certainly  at  variance,  but  Ibn  Batutah's 
16  the  most  readily  reconcilable  with  probabilities,  and  the  demands 
of  the  up  to  this  time  legible  dates  on  the  coins  which  Bah&dur  put 
into  circulation  in  Bengal.  I  might  have  some  doubt  as  to  the 
conclusiveness  of  the  reading  of  the  date  710  on  his  money  in  the 
Kooch  Bah^r  trouvaille,  but  I  have  none  as  to  the  clear  expression 
of  A.H.  711  and  712,  though  the  singular  break  occurring  between 
712  (or  714)  and  720  suggests  a  suspicion  of  an  originally  imperfect 


See  also  ZuUi-Bami,  printed  edit.  p.  461. 
t  Stewart,  p.  75,     Feriahtah  (Briggs)  i.  406. 
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die-rendering  of  the^;*^  =:  10  for  ^^xiji^  =  20  ;*  which  would  bring 
the  ooirected  lange  of  Bahftdnr's  dates  to  720-724  ;  bnt  even  these 
figures  leave  something  to  be  reconciled  in  reference  to  their  asso- 
ciate place  of  mintage,  for  in  720-722,  his  father,  Shams-nd  din 
Firdz,  was  clearly  in  possession  of  the  already  commemorated  '^  Lakh- 
nauH;"  but  Buch  an  anomaly  might  be  explained  by  the  supposition 
that  Bah&dur,  in  the  earlier  days,  used  the  name  of  Lakhnauti  as  a 
geographical  expression  for  a  portion  of  the  dominions  ordinarily 
idministered  from  that  capital.  Undoubtedly  the  first  appearance  of 
the  contrasted  designation  of  the  Eastern  capital  ^'  Son&igaon"  occurs  on 
a  coin  of  his  father ;  but  even  this  sign  of  discrimination  of  urban 
issues  would  not  be  altogether  opposed  to  a  continuance  by  Bahadur 
of  the  loose  usage  of  Camp  Mints,  of  naming  the  metropolis  as  the 
general  term  for  the  division  at  large,  or,  inconsistent  with  the 
sabtddiary  legitimate  employment  of  the  designation  of  the  province 
on  a  coinage  effected  anywhere  within  its  own  boundaries, — either 
of  which  simple  causes  may  have  prevailed,  and  .been  utilized  with 
a  new  motive,  if  any  covert  ulterior  meaning  might  be  designed,  as 
implying  that  Bah&dur  himself  had  special  successional  or  other 
daims  to  the  metropolitan  districts. 

Tughlak  Sh&h's  intervention  in  the  affairs  of  Bengal  seems  to  have 
originated  in  an  appeal  on  the  part  of  the  ejected  Shahab-ud-dfn 
against  the  usurpation  of  his  brother  Bahadur.  The  result  of  the 
Imperial  expedition  to  the  South  was  the  defeat,  capture,  and 
transport  to  Dehli  of  Bah&dur  Sh&h  ;  but  among  the  first  acts  of  the 
new  Sultto,  Muhammad  bin  Tughlak,  was  the  release  and  re-installa- 
tion of  the  offender,  showing  clearly  that  he  was  something  more 
than  an  ordinary  local  governor,  transferable  at  will,  and  that  possibly 
the  interests  of  the  father  and  son,  in  their  newly-established  dynastic 
rank,  and  the  confessed  insubordination  of  the  latter,  were  indepen- 
dently advocated  by  the  opposing  members  of  the  royal  line  of 
Bengal,  whose  family  tree  could  show  so  much  more  ancient  a  series 
of  regal  successions  than  their  parvenu  Suzerains,  whose  elevation 
dated  scarce  five  years  back.     One  of  the  most  interesting  illustrations 

*  Among  more  critical  Arabio  soholars  tban  the  Bengal  Mint  Mostors  ever 
affected  to  be,  this  point  wonld  have  been  easily  determined  by  the  insertion 
or  omiasion  of  the  conjunction  j  vau,  which,  as  a  rale,  is  required  to  oonplo  the 
imt^  aad  the  iweiUies,  but  is  not  used  with  the  units  and  Um, 

7 
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of  the  present  series  is  contribnted  by  coin  No.  9,  in  the  legends  of 
which  Bah^or  acknowledges  the  sapremacy  of  Muhammad  bin 
Taghlak  over  Eastern  Bengal  daring  a.h.  628.*  The  sabjection 
seems,  however,  to  have  been  of  brief  duration,  as  sometime  in  or 
after  the  year  a.h.  780  Bahddnr  appears  to  have  reverted  to  an 
independent  coinage,  in  a  new  capital  called  after  his  own  title 
Ohidsp&T  (coin  No.  8),  and  in  a.h.  733  Muhammad  bin  Tnghlak  is 
lonnd  issuing  his  own  coin  in  Bengal,  and  Bahadur,  defeated  and  pat 
to  death,  contributed  an  example  to  insurgent  governors  in  his  own 
skin,  which  was  stuffed  and  paraded  through  the  provinces  of  the 
empire. 

IV.  Bah&dur  Sh^, 
No.  7. 
Lakhnautf,  a.  h.  710  ?,  .711,  712,  7-3,  7-4,t  hreak,  720,  721,  722, 

Silver.     Size,   vii.   to  viii.     Weight,   ordinarily,    166  grs,  j   one 
example  is  as  high  as  167.5  grs.     Rare. 

Obv.  Rbv, 


r 


Margin,  «jU«x,-5  iici.|   Skm  ^^^  ia»^-A-rf  iaiJiiA   ^j^ 


•  Tbn  Batatali  givea  the  following  additional  particulars  of  Bahiulnr's  rein- 
Btallation :—"  II  [Muhammad  bin  Tnghlak]  Ini  fit  de  nombreux  cadeanz  en 
argent,  chevanx,  Elephants,  et  le  renvoya  dans  son  royanmrf.  II  ezp^dia  avec 
Ini  le  file  de  son  frfere,IbriLhimKh4n;  il  oonvint  aveo  Beh&donr  Boilrah  qn'ils 
poss^deraiont  le  dit  royanme  par  egales  moiti^ ;  qne  lenrs  noms  fignreraient 
ensemble  sur  lee  monnaies ;  qne  la  pri^re  serait  &ite  en  lenr  nom  commnn,  et 
que  Ghiy&th  eddtn  envorrait  son  fils  Mohammed  dit  Berbath  (Js^jj),  comme 
^tage  pr^s  dn  sonverain  de  I'lnde.  Ghiy&th  eddtn  partit,  et  observa  tontes  les 
promesses  qn'il  avait  faitee;  senlement  il  n'envoya  pas  son  fils,  oomme  il  avait 
^ii  stipule.  II  pr^tendit  qne  ce  dernier  s'y  ^tait  refuse,  et,  dans  son  discours, 
il  blessa  lea  convenances.  Le  sonyerain  de  Vlnde  fit  marcher  an  seconrs  dn 
fils  de  son  fr^re,  Ibribhn  Eh&n,  des  troupes  dont  le  commandant  ^tait  Doldji 

ftltatiry  (i«  *J^I(<F^i)   Elles  oombattirent  Ghiy&th  eddin  et  le  tn^rent;  elles 

le  d^pouill&rent  de  sa  pean,  qu'on  rembourra  de  paille,  et  qu'on  promena  ensuite 
dans  les  provinces," — VoL  iii  p.  316, 

t  The  dates  7-8,  7-4,  may  perchance  be  obliterated  records  of  72S  and  724 
I  have  placed  them  among  the  lower  figures,  but  I  have  no  sanction  for 
retaining  them  in  that  position. 
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No.  8. 
Second  Mint,  GW&apdr.     Date,  730. 
saver.     Size,  vii.    Weight,  166  and  164.5  grs.    Very  rare.     Two 
eoioR.    Ool.  GhUhrie.    Plate  I.,  fig.  5. 

IT.  Bali^ar  Shtii, 
as  Vassal  uiu^  Mnhammad  bin  Tnghlak. 

No.  9. 
Sonirgaon,  a.h.  728. 
Silver.     Weight,  140  grs.     Uniqne.     DMi  ArthoBological  Society, 

Asocnw,  Area,  8^^  tjl*^  ^^  a*«*  aUb  jSiyiy^b  w^ 

Margin,  tU*A-j  t^^^  J  vytJ  *w^Kjlw  g^-oar?  a^y  so* 

Muhammad  5*n  Tughlak  8hd\  Emperor  of  Hindust&n, 
(in  his  own  name)  after  the  re-con(][ae8t  of  BengaL 

No.  10. 
Lakhnanti,  a.h.  733. 
Silver.     Small  coins.     Size,  v.  to  vj.     Weight  of  well-preserved 
coins,  168.5  grs.    Five  specimens,  Goh  Outhrie.    Plate  I.,  fig.  6. 

Obv.  Rbv. 

BevenCy  Margin, 

K  the  place  of  mitttage  of  these  imperial  coins  had  been  illegible, 
I  should  almost  have  been  prepared,  on  the  strength  of  the  pecu- 
liarity of  the  forms  of  the  letters,  to  have  assigned  their  execution 
to  a  Bengal  artist.  The  original  model  for  the  type  of  coinage  may 
be  seen  in  fig.  90,  page  54,  Path&n  SuMns.  The  late  Mr.  G.  Free- 
ling,  of  the  Bengal  C.S.,  has  left  on  record  his  acquisition  of  a  gold 
piece  of  the  same  design  (from  the  Dehli  Mint)  dated  a.h.  725, 
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v.— FAKHR-UD-DIN.    MUBAHAK  SHAH. 

On  tbe  departure  of  Muhammad  bin  Tugblak  from  Bengal,  T&t^ 
Ehln,  honorarilj  entitled  Bahr&m  Kb^,  an  adopted  son  of  Obids^ 
nd-din  Tugblak,  seems  to  bave  been  left  in  cbarge  of  tbe  provinces 
included  in  tbe  government  of  Son&rgaon,  wbile  tbe  Lakbnauti 
division  of  tbe  kingdom  of  Bengal  was  entrusted  to  Eladr  Kb4n. 
On  tbe  deatb  of  Babr&m  Kbdn,*  wbicb  is  stated  to  bave  taken  place 
in  739 — ^but  may  probably  bave  to  be  antedated  to  737 — Fakbr-ud- 
din  Mnb&rak,  bis  Sildhddry  took  possession  of  tbe  government,  and 
proclaimed  bis  independence.  He  was  in  tbe  first  instance  defeated 
by  tbe  troops  sent  against  bim  from  Lakbnauti,  but  finally  succeeded 
in  maintaining  bis  authority,  and,  as  tbe  coins  prove,  in  retaining  bis 
hold  on  Son^gaon  and  its  dependencies  throughout  tbe  nine  years, 
from  741  to  750  a.h.,  comparatively  undisturbed.  The  history  of 
tbe  period  is  confused,  and  tbe  dates  given  by  tbe  native  authors 
prove  of  little  value  ;t  but  the  coins  establish  tbe  fact  that  in  751 
another  ruler,  designated  Ikhtidr-M-din  Gbizf  Sh6h,  presided  over 
the  Mints  of  Eastern  Bengal. 

V.  Fakhrrud-din,     Mub^ak  ShSh, 
No.  11. ' 

Sondrgaon,  a.h.  737,-741,  742,  743,  744,  745,  746,  747,  748,  749, 

750. 
Silver.     Size,  vi.  to  vij.  Weight,  166.0  grs.     Unique. 

Plate  I.,  hg,  7. 
Obv.  Kbv. 


Margin, 


•  Nizdm-nd-dln  Ahmad  says,  Mubirak  killed  Bahrdm  Kh&n  j  while  Abul  Fail 
pffirms  that  Mnbirak  pot  Kadr  Khdn  to  death.— Ayin-i-Akbari,  ii.  21. 
^  FeriBhfcah,  Briggs,  i.  pp.  41J8-418  j  iv.  328.     Stewart,  pp.  80-83. 
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The  above  specimen  is  unique  in  date,  and  varies  in  the  opening 
l^nd  of  the  reverse  from  the  less  rare  coins  of  later  years,  which 
commence  with  Aiuis^l  e^t^* 

VI.— 'ALX-UD-DrN.  'ALr  SHi!CH. 

'All  Shah,  whom  Mahammadan  writers,  by  a  strange  jumble,  have 
endowed  with  the  surname  of  his  adversary  Mub&rak,  and  ordinarily 
refer  to  as  "'Ali  Mub4rak,"t  assumed  kingship  on  the  death  of 
$adr  Khan,  Muhammad  Tughlak's  representative  at  Lakhnauti, 
entitling  himself  'Al4-ud-din.  The  more  important  incidents  of  his 
reign  are  confined  to  his  hostilities  with  his  rival,  Fakhr-ud-din 
llabinik  of  Son^gaon,  who  possessed  advantages  in  his  maritime 
nsoQices,  while  the  rivers  remained  navigable  for  large  vessels  during 
the  rainy  season,  but  which  were  more  than  counterbalanced  by  Ali 
Shih's  power  on  land,  which  availed  him  for  the  greater  part  of  the 
year,  and  which  finally  enabled  him  to  establish  his  undisputed  rule 
in  the  Western  provinces. 

His  coins  exhibit  dates  ranging  from  742  to  746  i.e.,  and  bear 
the  impress  of  the  new  mint  of  the  metropolis,  Firdz&b&d,  an  evidence 
of  a  change  in  the  royal  residence,  which  clearly  implies  something 
more  than  a  mere  removal  to  a  new  site  proximate  to  the  old  Lakh- 
nauti, whose  name  is  henceforth  lost  sight  of,  and  may  be  taken  to 
indicate  a  strategetic  transfer  of  the  court  to  the  safer  and  less  exposed 
locality  of  the  future  capital,  Pandua.}  'Ali  Shdh  is  stated  to  have 
l)een  assassinated  by  his  foster  brother,  H&ji  Ili&9.§ 

'Ald-ud-dtn.    'AliSh&h. 

No.  12. 

Firiiz4b&d,  742,  744,  745,  746. 

Silver.     Size,  vij.    Weight,  166.7  gre.    Bare.    Plate  I.  fig.  8. 

Type  as  usual. 

*  Bee  also  an  engravizig  of  his  coin  (dated  760)  Pathizi  Salt&ns,  fig.  151  and 
piSe82. 

t  Bndanni  MS.    Ferislitah,  iv.  329.    Stewart,  p.  82.    Ayin-i-Akbari,  ii.  21. 

t  Stewart,  speaking  of  F\r6£B  advance  against  Ili&s,  aajs,  "  the  Emperor 
I^Tanced  to  a  place  now  called  Ferosepore&bad,  where  he  pitched  bis  camp 
ud  oommenced  the  operations  of  the  siege  of  Pandna/'  p.  84.  There  is  a  Jdahal 
Kr^zpdr  in  Sircar  Tandah,  noticed  in  the  Ayfn-i-Akbari,  ii.  p.  2.  Bee  also 
the  note  from  ShamB-i-Slrig,  quoted  below  (p.  61),  under  the  notice  of  llii^ 
Shih'g  reign. 

i  Stewart,  p.  88, 
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Obv.  Key, 

Margin, 

VIL— IKHTrAR-UD-DIN.    GHAZr  Sa*H. 

At  the  period  of  this  king^s  accession  to  the  sovereignty  of  Bonir- 
gaon  in  a.  h,  760  or  751,  we  lose  the  aid  of  our  most  trastworthy 
recorder  of  the  annals  of  Bengal  during  his  own  time.  The  concla- 
fiion  of  Ibn  Batutah's  narrative  leaves  Fakhr-nd-dfn  Mub&rak  still 
in  power,  while  the  native  authorities  are  clearly  at  fault  in  their 
arrangement  of  dates  and  events,  and  altogether  silent  as  to  any 
change  in  the  succession  in  Eastern  Bengal,  except  in  their  allusiomi 
to  the  more  than  problematical  capture  of  Fakhr-ud-dfn  and  his 
execution  by  'All  Mubarak  in  743  a.h.,  with  the  final  accession  of 
Iliis  **  one  year  and  five  months  afterwards."* 

The  numismatic  testimony  would  seem  to  show  that  Mubtoik 
was  succeeded  by  his  own  son,  as  the  Ul  Sultan  bin  Ul  StUtdn  may 
be  taken  to  imply.  The  immediately  consecutive  dates,  and  the 
absolute  identity  of  the  fabric  of  the  coins,  as  well  as  the  retention 
of  the  style  of  Bight-hand  of  the  Khalifat  on  the  reverse,  alike 
connect  the  two  princes ;  while  the  cessation  of  the  issues  of  Oh^f 
Shdh  simultaneously  with  the  acquisition  of  Bondrgaon  by  Bias, 
in  A.H.  753,  would  seem  to  point  to  the  gradual  spread  of  the  power 
of  the  latter,  which  is  stated  to  have  been  at  its  zenith  just  before 
"FirAz  nL  assailed  him  in  his  newly  consolidated  monarchy  in  754.t 

•  Stewart,  p.  88. 

t  Shams-i-Sirdj,  spealcmg  on  hearsay,  afiBjrms  tbat  Shams-nd-drn  Ili&  captured 
and  slew  Fakhr-nd-din  afier  Firds  III.'s  first  expedition  into  Bengal^ 
and  that  the  main  object  of  the  latter's  second  invasion  of  that  province 
was  for  the  purpose  of  reasserting  the  rights  of  Zafar  Khan,  the  son-in-law 
of  Fakhr-nd-din  fwho  had  fled  for  protection  to  Dehli),  to  the  kingdom  of 
IJastem  Bengal.  It  is  asserted  that  although  Ffr(iz  sncceeded  in  obtaining 
this  concession  from  Sikandar,  who,  in  the  interval,  had  sncceeded  to  his 
fathei^B  throne,  Zafar  Eh4n  himself  was  wise  enough  to  decline  the  dangerous 
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IkkOdr-vd-din.     OMz(  Sli^h. 

No.  13. 

Son^gaon,  a.h.  751-753. 

Sil?er.     Size,  vi.    Weight,  166  gre.     Very  rare  indeed.     Three 

coins,  CoL  QvUhrie,    Plate  I.  fig.  9. 

Obv.  Rbv. 


Haigin, 


Vn.— SHAMS-UD-DrN.    ILrASSHAH.     . 

The  modem  application  of  old  coins  divides  itself  into  two  branches 
^the  SQggestive  development  of  obscure  tradition,  and  the  eulaige- 
ment  and  critical  revision  of  accepted  history.  The  transition  point 
between  these  archaeological  functions,  in  the  present  series,  declares 
itself  in  the  accession  of  Bids  Shah,  the  first  recognised  and  effectively 
independent  Moslem  Solt^  of  Bengal,  the  annals  of  whose  reign 
have  been  so  often  imperfectly  reproduced  in  prefatory  introdnctions 
to  the  relation  of  the  magnificent  future  his  successors  were  destined 
to  achieve  as  holders  of  the  interests  and  the  commercial  prosperity 
of  the  Delta  of  the  Ganges,  to  whose  heritage,  indeed,  England 
owes  its  effective  ownership  of  the  continent  of  India  at  the  present 
day. 

prosiinity  to  so  powerfal  a  rival  monarch,  and  to  return  in  tlie  snite  of  the 
Boltin.  The  Bengdli  troops,  ander  Zafar  KhiUi,  sabsequently  distinguishod  them« 
telTes  in  an  opposite  quarter  of  India,  near  Tattah,  and  their  commander  waa 
erentnally  left  in  charge  of  GnzWlt. — Shams-i-Sir&j,  book  ii.  cap.  9,  etc.-— 
Boe  also  Journal  Archseological  Society  of  Dehli  (Major  Lewis's  abstract 
translation),  1849,  p.  15. 

The  T&rfth.i-Mnb&rak  Sh&hi  (dedicated  to  Mubarak  II.),  the  oonclnding 
date  of  which  is  838  a.h.,  also  declares  that  Hi^i  Ilias  killed  Fakhr*ad-din  in 
741  A.H.  This  last  date  is  a  manifest  error ;  as  is  also,  probably,  the  omission^ 
by  both  anthora,  of  the  words  9fm  of  before  the  name  of  B'akhr-nd-din, 
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The  compiler  of  the  Englisb  version  of  the  early  history  of 
Bengal*  adopts  the  conclusion  that  H&ji  Hi&b  first  obtained  power 
on  the  assassination  of  *'  'All  Mub&rak*'  in  745-6,  but  the  previous 
rectification  of  the  independent  personality  and  status  of  the  two 
Individuals  thus  singularly  absorbed  into  one,  will  prepare  the  reader 
for  the  corrections  involved,  though  not,  perhaps,  for  the  apparent 
anomalies  the  coins  disclose.  Medallic  testimony  would  seem  to 
indjcate  a  long  waging  of  hostile  interests  between  the  real  *Ai£ 
8h&h  and  H^ji  Bias,  before  the  latter  attained  his  final  local 
triumph ;  for  although  Ili^  is  seen  to  have  coined  money  in  Firuz&bdd 
in  740  A.H.,  the  chance  seems  to  have  been  denied  him  in  741 ; 
and  in  742  his  adversary,  'Ali  Sh&h,  is  found  in  full  possession 
of  the  mint  in  question.  The  Kooch  Bah&r  hoard  reveals  no  coin  of 
either  party  dated  743,  but  in  744  the  two  again  compete  for  owner- 
ship, which  'All  Sh&h  for  the  time  being  continues  through  745  into 
746,  when  the  annual  series  is  taken  up  and  carried  on  successively 
for  an  uninterrupted  twelve  years  by  his  more  favoured  opponent.  It 
is  needless  to  speculate  on  the  varying  course  of  these  individual 
triumphs ;  suffice  it  to  say,  that  the  increasing  power  of  the  ruler  of 
Pandua,  in  754,  excited  the  Emperor  Firiiz  III,  to  proceed  against 
him  in  all  the  pomp  and  following  of  an  Oriental  suzerain,  resulting 
only  in  the  confession  of  weakness,  conveniently  attributed  to 
the    periodical    flooding    of    the    countryf — which   effectively    laid 

•  Stewart,  p.  88. 

t  Stewart  felt  a  difficulty  about  the  right  position  of  AkdMah,  the  real  point 
of  attack,  and  a  place  of  considerable  importance  in  the  local  history  of  Bengal, 
The  following  is  Zii-i-Bami*8  description  of  the  place,  taken  from  the  concluding 
chapters  of  his  history  on  the  occasion  of  Fnruz  Shah's  (III.)  invasion  of  Bengal 
in754A.H  : — 


P.  588,  printed  edit,  ^jt    dj]^\  ^    Axi  ^    c)3    ^    [; 

Bennell  gives  another  Akdallah  north  of  Dsbcoa.  '*  Map  of  Hindoostan." 
In  the  following  passage  Shams-i-Sir^j  desires  to  make  it  appear  that  Ffrus 
m.  gave  his  ovm  name  to  the  city  of  Pandua ;  but,  as  we  have  seen  that  the 
designation  was  applied  to  the  new  capital  either  in  740  or  742 — that  is,  long 
before  Firdz  became  king  of  Dehli,  it  will  be  preferable  to  conclude  that  the 
name  was  originally  bestowed  in  honour  of  the  Shams-ud-din  Firdz  of  Bengal,  of 
the  present  series.  The  quotation  is  otherwise  of  value,  as  it  establishes,  beyond 
a  doubt,  the  true  position  of  the  new  metropolis : — 


1867.]  The  Initial  Coinage  of  Bengal.  57 

the  fonndation  of  thealtimate  independence  of  Bengal.  A  monarchy 
which  was  destined  so  to  grow  in  power  and  material  wealth  as  to  be 
competent,  indirectly,  in  the  person  of  Shir  Sh&h,  to  recover  for  the 
old  Mahammadan  interest  the  cherished  capitals  of  the  north,  ancfjfto 
eject  from  Hindastdn  the  Moghuls  who  too  hastily  boasted  of  an  easily- 
achieved  conqaest  of  the  country  ^^  from  Bhira  to  Bah4r*" 

Shams-ud'dtn^     lUiia  Sh^ 
No.  14, 
Piruzib^   A.  H.  740,  744,  746,  747,   748,  749,  750,  751,  754,  755, 

756,  757,  758. 
Silver.     Size,  vii.  Weight,  selected  specimens,   168.0  grs. ;  ordinary 

weights,  166.0  grs. 
Type  No.  1.     The  old  Dehli  pattern. 
Obverse,  Square  area. 
BeversCj  Square  area,  within  a  circle. 
Obv.  Rev. 


«• 

Margin, 

Type  No.  1.     Variety  A.     Silver.     Size,  vii.     Weight,  166  grs. 

Obverse^  Lettered  surface. 
Reverse,  Small  circle,  area. 

No.  15. 
Firdzdb&d,  a.  h.  758. 
Type  No.  2.     Broad  coin.    Size,  ix.    Weight  of  the  best  and  selected 

specimens,  166.0  grs.  only. 
Obverse,  Plain  lettered  surface. 
Beverse,  Circular  area,  with  narrow  margin. 

jyi  •^'jt  (hence)  •  •  •  •  c^i'\  )jj^  b  ^J'^  J^J  ^jf  f^  Jji  ofjf 
From  the  original  MS.  in  the  possession  of  Zi&  ad-din  Khan  of  Loharu. 

8 


1 
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Legends,  both  obverse  and  reverse  as  in  No.  1  type. 
Marginal  legend,  ^ 

iiU^j  u^-^  J  o^  '^  ^^.^jz^  h^  *^»  "^  ^-^ 

The  Kooch  Bahir  trove  must  have  been  rich  in  this  type  of  coin, 
ji^d  of  the  particular  year  a.  h.  758,  as  out  of  109  specimens  in  CoL 
Guthrie's  collection,  there  is  no  single  example  of  any  other  date. 

No.  16. 
Sonfirgaon,  a.  h.  753,  754,  755,  756,  757,  758. 
Type  No.  3.     Size,  viL    Present  weight,  166  grs.  after  the  obvious 
reduction  by  boring  out.     Plate  11.,  fig.  10. 
Obverse^  Square  area. 

Reverse,  Circular  area,  with  broad  margin. 
Obv.  Bav. 

Margin, 

IX.— SIKANDAR  BIN  ILfAS. 

This  king — the  second  only  in  the  still  incomplete  assertion  of 
local  independence  of  allegiance  to  the  throne  of  Dehli-^xhibits  in 
the  material  wealth  of  his  national  coinage  the  striking  progress 
incident  to  comparative  freedom  and  identity  of  home  interests,  which 
may  be  achieved,  almost  on  the  instant,  by  the  denizens  of  a  commer- 
cial centre  so  favoured  by  nature  as  the  Delta  of  the  Ganges. 

Tried  by  such  a  test,  few  statisbical  returns  could  present  more 
effectively  the  contrast  disclosed  in  the  Kooch  Bah&r  treasure  between 
the  accumulated  produce  of  the  Bengal  Mints,  representing  a  centuiy 
and  a  quarter's  limited  activity,  attended  with  all  the  advantages 
of  a  diffused  circulation,  but  under  a  subordinate  government,  as 
compared  with  the  overwhelming  array  of  coins  bearing  the  impress 
of  a  single  unfettered  monarch,  whose  money  was,  in  effect,  new 
from  the  dies.     To  numismatists  the  enhanced  proportion  will  be 
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more  significantly  sliowii  by  a  reference  to  the  additional  nnmber 
of  Mint-cities,  the  singnlar  variety  of  new  types  produced,  and  above 
all,  by  the  snstained  series  and  corroborating  repetitions  of  annual 
dates.  It  is  under  the  latter  aspect  alone  that  I  have  now  to  com- 
ment on  the  history  of  a  reign  already  sufficiently  told  in  other  pages. 
Bikandar  Shih  placidly  succeeded  his  father  towards  the  end  of  759 
A.H.,  and  the  coins  of  the  period  sufficiently  support  the  date  of  such 
a  transfer  of  power,  in  the  final  year  758  recorded  on  the  issues  of  the 
father,  though  proof  of  the  accession  of  the  son  is  less  marked,  as 
tlie  seeming  anomaly  obtained — under  the  conjoint  efforts  of  father 
and  son  to  achieve  release  from  thraldom  to  a  distant  suzerain — of  a 
eoncession  to  the  son  of  much  independent  power,  and,  coincidently, 
tlie  tight  to  coin  money  in  his  own  name,  whether  in  his  own  camps 
or  in  his  father's  royal  cities.  Though  some  of  the  earlier  designed 
coins  give  evidence  of  due  humility  in  titular  phraseology,  the  same 
simplicity  is  adhered  to,  in  continuous  mintages,  long  after  the 
remoTal  of  any  possible  impediments  or  restrictions  to  the  adoption 
of  comparatively  exalted  titles;  though  in  the  more  independent 
governmental  mintages  of  758  a.h.  (No.  21)  the^J^A^Jr  c^lkLJ{  is  affect- 
ed even  during  the  life-time  of  the  father,  and,  after  his  own  accession, 
higher  assumptions,  and  a  more  definite  approach  towards  personal 
hierarchical  honors,  are  discovered  in  the  metropolitan  issues  of  766- 
780  (No.  2S),  while  special  service  against  the  infidels  seems  to  be 
implied  in  the  novel  intitulation  of  *Uf  \i^)l\jAiiA)\  "  The  conqueror  of 
the  enemies  of  God,"  on  the  VMzikhid.  money  of  769  a.h.  (No.  23). 

Bat  the  most  interesting  details  furnished  by  Sikandar's  coins  are 
those  which  illustrate  the  geographical  distribution  of  the  chief  seats 
of  government.  Unlike  the  Northern  Moslems,  who,  in  the  difficulty 
of  moving  the  Eastern  hosts — conventionally  deemed  essential  to  an 
Imperial  progress— over  the  imperfect  highways  of  Hindustdn,  con- 
fined themselves  ordinarily  to  one  fixed  metropolis,  the  kings  of 
Bengal  enjoyed  facilities  of  river  communication  almost  unprecedented : 
their  various  capitals,  situated  within  easy  distance  of  one  another, 
were  at  all  times  accessible  by  water, — a  differently  constructed 
State  barge  secured  at  any  season  free  approach  to  the  seaboard 
cities  of  the  Great  Ganges  or  the  towns  on  the  narrow  channels  of 
the  western  streams.     These  frequent  regal  visitations  are  incidentally 
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recorded  on  the  coinage  of  the  day,  by  the  insertion  of  the  prefix 
of  %:i>j^As^  to  the  name  of  the  selected  residence,  which  term  colloquial- 
ly marked  the  presence  of  royalty  within  the  limits  of  the  favoured 
fiscal  division, 

Sikandar'g  mint  cities  were  five  in  number — No.  2,  Finlkdbdd  ;  3, 
Satgaon  ;  and  4,  Shahr  NaUj  in  Western  Bengal ;  with  5,  Sondrgaon  ; 
and  6,  MxMzam/Hbdd^  in  the  Eastern  division  of  the  province. 

2.  The  first-named  mint,  in  addition  to  the  preferential  Haztai^ 
is  styled  variously  Baldat  and  i^jyxr^^i  itih  "  fortified  city,"  a  speci- 
fication which  probably  refers  to  the  separate  though  closely  proxi- 
mate citadel  of  AJcddlah,  so  celebrated  in  the  military  amuds  of  the 
time  (coin  No.  26). 

3.  Satgaon  is  distinguished  by  the  prefix  of  A^^  (Atrium)  a  term 
which,  in  India,  came  to  be  conventionally  used  for  a  tract  or  geogra- 
phical division  of  country,!  a  sense  which  would  well  accord  with  its 
application  to  Satgaon,  »4  the  third  circle  of  government  of  Bengal 
proper.}  In  the  subsequent  reign  of  Aazam  the  mint  specification 
is  more  directly  brought  into  association  with  the  town  itself  in  the 

seemingly  more  definite  localization  involved  in  the  word  Af^§ 

4.  Shahr  NaUy  I  suppose  to  have  been  the  intitulation  of  the  new 
city  founded   near  the   site  of   the  old  Lakhnauti  :||  it  is  variously 

denominated  as  the  simple  ^Araal  or  Sj^**J|  i^^   (populous,  richly 


«>^ 


*  ij^OA.  "  PrsBsentia,  Mf^estas ;  urbs,  in  qua  est  regis  sedes." 

t  erb*;  ^^/^  *°  Persian,  means  "  supfaoe  of  the  earth."    Sir  Henry  Elliot 

remarks,   "  The  words  used  before  Akbar's  time  to  represent  tracts  of  oonntry 
larger  than  a  Pergunjiah  were  ^^  ,    AJaa^  ^  Aa^  ^jb^  ^  *^Vj,  and   J^\ 

—Glossary  of  Indian  Terms,  sub  voe  "  Circ4r." 

X  Zia-i-Bami,  in  introducing  his  narrative  of  Tnghlak  Sh&h's  escpedition  to 
Bengal  (a.,  h.  724),  speaks  of  that  province  as  consisting  of  the  three  divisions 
«*  Lakhnauti,  Sunilrgaon,  and  Satgaon"  (p.  450,  printed  edit.). 

The  Ayln-i-Akbari,  in  the  zvi.  cent.  a.  d.  thus  refers  to  Satgaon,  <*  There  are 
two  emporiums  a  mile  distant  from  each  other;  one  called  Satgaon,  and  the 
other  Hoogly  with  its  dependencies ;  both  of  which  are  in  the  possession  of 
the  Europeans." — Gladwin,  ii,  p.  15.  See  also  Kennell,  p.  67.  Stewart* a 
Bengal,  pp.  186,  240,  243,  830. 


^  ^  ^ 


§  From  lywiAJ  *'  ampntavit :"  hence  dx^AJ  *^  oppidum,  vel  potior,  preacipna 
pars  oppidomm." 

II  The  decipherment  of  the  name  of  this  mint  (as  Col.  Yule  reminds  mc) 
determines  for  medioDval  gooerraphy  the  contested  site  of  Nioold  Conti's 
Cemotv.    The  Y enoUan  travellor  in  the  East  in  the  early  part  of  the  fifteenth 
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coltivated).*  This  progreBsively  less  appropriate  name  may  be  sup- 
posed to  have  merged  into  the  official  Jannatdb^d,  which  follows  in 
Mint  sequence. 

5.  Safidrgaon^  as  a  rule,  retains  its  ancient  discriminative  designa- 
tion of  J^  SyiArfc,  a  title  which  it  eventually  had  to  cede  to  its  rival 
Maazamab^ 

6.  Muazamahad.  There  is  no  definite  authority  for  the  determi- 
nation of  the  site  of  this  city,  which,  however,  seems  to  have  been 
founded  by  Sikandar  about  758*759  a.  h.,  when  his  own  coins  record 
tliat  he  himself  assumed  the  title  of  f^^^\^  without  trenching  upon 
the  superlative  Joj^Hi  usually  reserved  for  the  reigning  monarch. 
I  conclude  that  there  was  a  gradual  migration  from  the  ancient  Son&r- 
gaon  to  the  new  city,  which  grew  in  importance  from  the  govern- 
mental centre  implied  in  the  ^b\^jBJuo^\  (No.  19)  of  760  a.  h.,  to 
the  dbULsuo^JuJi  ioJb,  <<  the  great  city  of  Muazam&b&d"  (No.  18)  of 
about  780  a*  h.,  till,  on  the  disappearance  of  the  name  of  Sondrgaon 

oentary  is  reoorded  to  have  said  that  **  he  entered  the  moath  of  the  river  (Ganges, 
and,  sailing   np  it,  at  the  end  of  fifteen  days  he  oame  to  a  large  and  wealthy 

dty  caUed  Cemove On  both  banks  of  the  stream  there  are  most  charming 

villas  and   plantations  and  gardens Having  departed  hence,  he  sailed  up 

the   river    Ganges  for  the  space  of  three  months,  leaving  behind  him  four 
very  fan^ons  cities,  and  landed  at  an  extremely  powerful  city  called  Maarazia  • 
....  having  spent  thirteen  days 'on  an  expedition   to   some  mountains   to   the 
eastward,   in  search   of  carbuncles'  .  .  he  ,  returned  to  the  city  of  Cemove, 
and  thence  proceeded  to  Buffetania." — The  travels  of  Niool6   Conti,   Hakluyt 
Society,  London,  pp.  10,  11. 
See  also  Purchas,  vol.  v.  p.  508 ;  and  Murray's  Travels  in  Asia,  u.  11. 
There   are  also  many  interesting  details  regarding  the  geography  of  Bengal, 
and  a  very  full  and  lucid  summary  of  the  history  of  the  period,  to  be  found  in 
"Da  Asiade  JoiodeBarros"   (Lisbon,  1777,  vol.  iv.  [viii.],  p.  4G5  et  seq.).    At 
the  period  of  the  treaty  of  Alfonso  de  Mello  with,  '*  £1  Bey  Mamud  de  Bongala" 
(the  king  whom  Bhir  Shiih  eventually  overcame)   the  name  of  Shahr  Nan  had 
merged   into  the  old  provincial  designation  of  Qaw^   which  is  described  as  "  a 
principal  Cidade  doste  Beino  he  chamada  QourOy  situada  nas  correntes  do  Gau- 
ge, e  dizem  ter  de  comprido  tres  leguas,  das  nossas,  e  duzentos  mil   vizinhos," 
(p.  458).     Satigam  makes  a  prominent  figure  on  the  map,  and   Somagam  is 
located  on  a  lai^  island  within  the  Delta,  the  main  stream  dividing  it  from 
Daca,  which  is  placed  on  the  opposite  or  left  bank  of  the  estuary. 

More  modern  accounts  of  the  old  city  may  be  found  in  Purchas,  i.  579  ; 
Churchill,  viii.  54 ;  also  Bennell,  Memoir  of  a  Map  of  Hindoostan,  London, 
1788,  p.  55 ;  Stewart,  p.  44,  and  in  a  special  work  entitled  "  The  Bains  of 
Gonr,"  illustrated  with  maps,  plans,  and  engravings  of  the  numerous  Muham- 
madan  edifices  extant  in  1817,  by  H.  Creighton,  4to.,  London,  Black,  Parbury 
and  Allen.     See  also  Elliot's  Glossary  of  Indian  Terms,  sub  voce^  Gour  Brahmin. 

*  The  adjective  (derived  from^^^,  Goluit)  will  admit  of  other  meanings,  and 
if  nnderstoo^l  aa  applying  to  a  town,  might  signify  **  well  built/'  locally  Pakka. 
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from  tbe  inai^nal  records  of  the  general  currency,  the  new  metropolis 
appropriates  to  itself  the  immemorial  J^  S^^oa.  of  Eastern  Bengal 
(No.  82  A.) 

With  a  view  to  keep  these  brief  geographical  notices  nnder  one 
heading,  I  advert  for  the  moment  to  No,  7,  Ohiaspury  of  which  locality 
I  have  been  able  to  discover  no  trace ;  and  likewise  anticipate  the  dae 
order  of  the  examination  of  Aazem  Sh&h's  mint  cities  in  referring  to 
the  sole  remaining  name  of  Jannatdbdd^  an  epithet  which  is  erroneous- 
ly stated  to  have  been  given  by  Hum&ydn  to  the  re-edified  Lakhnauti,^ 
bnt  which  is  here  seen  to  have  been  in  use  a  century  and  a  half  be- 
fore the  Moghuls  made  their  way  into  Bengal. 

The  single  item  remaining  to  be  mentioned  in  regard  to  Aazam's 
mints  is  the  substitution  of  the  word  i^^  in  lieu  of  i^f  as  the  prefix 
to  Firdz&b&d  (No.  35),  in  parallel  progress  towards  centralization  with 
the  Mint  phraseology  adopted  in  the  case  of  Satgaon. 

Sikandar  Shah  bin  Hias  Shah. 

No.  17. 
Ffruzdb&d,  A.  H.  750,  751,  752,  753,  754,  758,  759,  760. 
Type  No.  1.     Ordinary  simple  obverse,   with  reverse  circular  are 
a  and  margin. 

Obv.  Ebv. 


42;(kJLJ| 

Margin, 


•  Ayfn-i-Akbari,  ii.  p.  11 ;  Stewart's  Bengal,  124.    Bengal  itself  was  called 

^1LJ(  ii^.,  "  The  Paradise  of  Regions."  Ibn  Batnbah,  iv.  p.  210,  says  the 
Persians  called  Bengal  A^aJ  jyi  rjj^>  *'  ®®  ^°*  flignifie,"  en  arabe,  "  nn  enfer 
rempli  de  biens."  Marsden,  Num.  Orient,  p.  578,  gives  a  coin  of  'AU-nd-din 
Hnsain  Shah,  of  A.  H.  917,  purporting  to  have  been  struck  at  "  Jannatxhad." 

t  ixb  **  regie  j"  also  "  oppidnm. "    The  plurals  are  said  to  vary,  in  oorrespondo 
enoe  with  the  independent  meanings,  as  ^Ki  and  u^ijJb 
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No.  18. 
Son&Tgaon,  a.  h.  756,  767,  759,  760,  763. 
Tjpe  No.  2.     The  nsual  lettered  obverse  with  circular  area  and 
mugin  reTezse. 

Obv.  Bbv. 


outlc^l 


Haigin, 

No.  19. 

Mnizamibad,  a.  h.  760,  761,  763,  764.    Plate  H.  fig.  12. 
Variety  A, 
Uaigin, 


Yarietj  B. 


J  j^Aa.f  AU  ^bf  ^%^«*  ^1  «iJ|  |{JJk  i^ 

No.  20. 
Firdz&b&d,  a.  h.  764. 


AftjiaL 


cH^ 


No.  21. 

Sonfirgaon,  a.  h.  758,  759. 
Type  No.  8.    As  usual. 

Obv.  Bsv. 

Ihigin,  as  nsoaL 

No.  22. 
KrdziMd,  A.H.  765,  766,  770,  771,  772,  773,  776,  779,  780. 
Type  No.  4.    Coarse  coins,  badly  formed  letters.     Ohveraey  simple 
lettered  surface.    Beverse,  circular  area. 
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Obv. 


Bbv. 


41^  aU|  ,xU. 


Margin,     AjUau*  j  (^^^«a«»  aL.  ^b|  Jj^^jj  «fi>^.«aaef  «CJ|  x<x* 

No.  23. 
FSriizdb&d,  a.  h.  769. 
Silver.     Size,  vii.    Weight,  166  grs.      Very  rare,     Plate  IE.  fig.  11. 
Type  No.  5.     Similar  design  to  type  1. 

Obv.  Bbv. 


Alii  ^«0J| 

Mai*gin, 

No.  24. 
Satgaon,  a.h.  780,  781,  782,  783,  784,  788.    Plate  H.  fig.  18. 
Type  No.  6.     Obverse,  a  qnadrated  scalloped  shield,  with  open 
bosses  on  the  margin  containing  the  names  of  the  ''  four  friends,"  the 
intermediate  spaces  being  filled  in  partially  with  the  king's  titles. 

Reverse^  hexagonal   star-shaped  lozenge,   with  exterior  marginal 
legend.* 

*  The  pattern  legend  of  this  mint-die  seems  to  have  been  taken  from  oral 
data,  as  it  ia  engraved  as  dij(  iXp]/ yk(Ai|  instead  of  the  more  critical  dS}\  \As\ 

AU|^lAJ(The  increased  facilities  of  interconrse  by  sea  probably  aided  ^theool- 

loqaial  knowledge  of  Arabic  in  the  estnaries  of  Bengal ;  while  the  learned  of  Dehli 
had  to  rely  more  upon  books  and  occasional  teachers.  Ibn  Batntah'tells  ns,  that 
Hahammad  bin  Tnghlak,  though  pretending  to  speak  Arabic,  did  not  disting^nish 
himself  in  the  act,  while  Raji  Ili&s  must  himaelf  have  performed  the  pilgrimage 
to  Mecca. 
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Obv. 
e;UaJLJ| 


Rkv. 


Obverse  Margin, 

JU  ^j^uip  j^  ^j| oufcUr^f  ^1  J^UJf  ^Wl  ^UJ/I 

Bevene  Margin, 

No.  25. 
Shahr  Nan,  a.  h.  781,  782,  783,  784,  785,  786      Plate  H.  fig.  14. 
Type  No.  7.     Obverse,  a  simple  octagon,  with  four  circleta  in  the 
margin  containing  the  names  of  the  four  friends  of  the  Prophet,  the 
rest  of  the  exergue  being  filled  in  with  the  king's  own  titles. 

Beverse,  a  diamond-shaped  area  with  the  crossed  lines  prolonged 
to  the  edge  of  the  piece ;  the  lines  are  slightly  scalloped  outwards 
to  form  an  ornamental  field. 

Obv.  Rev. 


sU*^ixiX«w 


AAji^ 


Hfi^ 


j^    epulis  ^^c  ^yi\ 


Obverse  Margin, 

Reverse  Margin, 

The  name  of  the  mint  is  imperfectly  expressed  on  even  the  best 
specimens,  and  great  latitude  has  been  permitted  in  the  omission  or 
insertion  of  entire  words  in  the  reverse  mai-ginal  legend. 

Variety  A.  differs  merely  in  the  pattern  of  the  reverse  area,  which 
u  ornamented  with  double  instead  of  single  scallops. 

No.  26. 
Rriizdhdd,  A.  H.  780,  781,  782,  783,  784,  785,  786,  787,  788,  789, 

790,  791,  792. 
Type  No.  8.     Obverse,  circular  area,  with  a  board  margin  divided 
9 
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by  circlets  enclosing  the  names  of  the  fonr  friends  of  the  Proph€t| 
the  intermediate  spaces  being  filled  in  with  their  titles. 

Reverse^  octagonal  rose  scalloped  lozenge,  with  narrow  margin. 

Obverse^ 

Margin, 
Eeverse^ 
Margin, 

No.  27. 

Satgaon,  a.  h.  780. 
Variety  A.     Reverse  Margin, 

etc.  yWL*  ^j*«^l   4-*^  ^y   Ar;LvJ|  aCJi  %'^a  ^^yi 

No.  28. 
Muazam&bdd  (the  great  city),  a.h.  ? 
Variety  B.     Mint,  ^^,\  fJ^  f^^^\  i'^. 

No.  29. 
Shahr  Nan,  a.  h.  781. 
Variety  C.     Mint,    c;J^UJ  j  Aa.|  Awy  ^^  ijy^\  i^ 

No.  30. 
Col.  Gruthrie  has  a  gold  piece  of  type  No.  8,  size  vii.  and  a  half, 
weighing  158  grains.     The  coin  is  inferior  in  execution  to  the  ordinary 
silver  money.     The  letters  are  badly  formed^  and  the  marginal  legend 
is  altogether  obliterated.f 

No.  31. 
Finizdbdd,  A.  H.  781,  782,  783,  784,  785,  786,  787. 
Type  No.  9.     Obverse^  circular  area,  with  a  broad  margin,  broken 

*  M.  Beinand  interpreted  the  word  as  u^  D^ensor  (Journal  ABiatiqne,  1823, 
p.  272),  in  which  he  is  followed  by  Marsden  (ii.  p.  667).  Saynd  Ahmad  again,  in 
his  transcript  of '  Ala-nd-din's  Inscription  of  710  a,  b.,  reprodnces  the  title  as 
t^yd^m^lj  UmIIi  d»>^,  which,  in  effect,  carries  a  nearly  identical  meaning 
(Asar-ul-snnadid,  p.  58). 

f  The  only  other  Bengal  gold  coins  I  am  at  present  able  to  refer  to  are  a  well- 
preserved  piece  of  JdldUvd  dm  Fatah  Shah  bin  Mahmnd  (dated  a.  h.  8lK)),  now 
in  the  possession  of  Colonel  Guthrie,  weighing  161.4  grains,  and  a  coin  in  the  B.M. 
aasignea  to  'Ala-ud-din  Uosain  (a«  h,  iK)5-i^2S7)  which  weighs  159.5  graius. 
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hy  mail  shields  containing  the  names  of  the  four  companions  of  the 
Prophet ;  the  intermediate  spaces  are  filled  in  with  titles  which 
occasionally  pertain  to  the  king,  but  at  times  exclusively  belong  to 
the  Im^s.^ 

BevenCf  hexagonal  field ;  narrow  margin. 

Obv,  Key. 


ifiUx)  oJa. 


06iwr8c*  Margin, 

( ^ )  ij^^^  ^^  ( ^v^^ )  eV'  (-r^ )  (J^^^  Oy^ )  r^J't 

Beverse  Margin, 


X.— A'AZAM  SHAH. 

The  accession  of  Ohi^-ud-dfn  Aazam  Shah  was  disgraced  by  rebellion 
*gUQ8t  his  own  father  and  coincident  open  war,  in  the  course  of  which 
Sikandar  fell  in  a  general  action  between  his  own  and  his  son's  troops. 
Native  historians  are  more  than  ordinarily  obscure  in  the  narration  of 
these  incidents,  and  the  dates  relied  upon  are  singularly  untrust^ 
Worthy,  when  brought  to  the  test  of  numismatic  facts.  Aazam's  initial 
revolt  is  admitted  to  have  gained  force  chiefly  in  Eastern  Bengal,  where 
^  coinage  substantially  proves  his  administrative  supremacy,  whether 
M  nominally  subordinate  or  covertly  resistant  to  paternal  authority, 
dating  from  772  a.  h., — an  increase  of  power  seems  to  be  associated 
with  the  mint  record  of  a  hold  over  Satgaon  in  790  A.  h.,  and  a  real 
or  pretended  occupancy  of  a  portion  of  the  territory  of  Pandua  in 
791,  though  the  final  eclipse  of  the  royal  titles  of  the  father  is  delayed 
tiU  792  A.  H.t 

*  (J^tj-^t  ^  many  instances  Is  replaced  by  AAjJLs^l^t^^  while  JojlJ\  follows 
the  name  of  cH^J^  . 

t  Stewart  supposes  that  Sikandar  met  bis  death  in  769  a.  h  (p.  89)  ;  and  an 
even  more  patent  error  places  the  decease  of  A'azam  in  775  a  h.  (p,  93).  The 
Tabakdt-i-Akbari,  which  devotes  a  special  section  to  the  history  of  Bengal,  implies 
ftB  amiablo  and  nndistnrbed  succession  in  this  instance. 
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Ghf^-ud-din  Aazam  Shah,  Un  Sikandar  Shah, 

No.  32. 

MaazatnSbfid,  a.  h.  772,  775,  776. 

Silver.     Size,  viiij.     Weight,  166  grs.     Plate  11.  fig.  16. 

Type   No.    1.     Obverse^    square   area   occupying   nearly  the  whole 
surface  of  the  coin,  as  in  the  old  Dehli  pattern. 

Reverse^  scalloped  lozenge,  forming  an  eight-pointed  but  contracted 
star. 

Obv.  Rev. 


I 


Obverse  Margin  :    On  the  upper  edge,  ^j^\  ;  on  the  left,  ^^4^  ;  in 
consecutive  reading  at  the  foot,  c;Uj^  ;  and  on  the  right,  ^M^ 
Reverse  Margin, 

Variety  A.     In  one  instance  JiU.  o^^-^*:?  supplies  the  place  of 

There  is  a  doubt  about  the  reading  of  the  word  e^-Ji^  "  being  humble  ;" 
the  i*)^  "  Oculus"  of  Marsden  would  certainly  be  preferable  in  point 
of  sense,  but  the  forms  of  the  letters  of  the  word  scarcely  justify  such  a 
rendering,  unless  we  admit  of  an  unusual  degree  of  even  Bengali  im- 
perfection in  the  fashioning  these  dies. 

On  two  examples  of  this  mintage  in  silver^  the  marginal  legend  bears 
the  words  jlij«x/|  X<^  in  clearly  cut  letters ;  but  1  imagine  this  seem- 
ing anomaly  to  have  arisen  from  a  fortuitous  use  of  the  dies  for  gold 
coins,  which,  in  device,  were  identical  with  those  employed  for  the 
silver  money. 

No.  33. 

Jannat&bdd,  a.  h.  790. 

Variety  A.     Similar  obverse  with  circular  reverse. 
Mint,  J  e;i»-»3  &L«  ^b  Uxa. 
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No.  84. 
Type  No.  2,  There  is  a  snbordinate  class  of  coins,  following  the 
devices  of  Type  No.  1  (in  size  vii,  and  upwarda),  stmck  from  less 
expanded  dies,  and  generally  of  very  inferior  execution  in  the  oatlin- 
ing  of  the  letters.  These  are  also  from  the  mint  of  Muazam&bSd,  and 
are  dated  in  bnngled  and  almost  illegible  vordiBj*^  yliJj  AjUu^jaw, 
1<jUJj  Ajkr  ,Uj  U)  ,-~which  may  be  designed  to  stand  for  770  odd, 
778,  780,  and  781  respectively. 

No.  85. 

Pinizibid,  A.  n.  791,  792,  793,  794,  795,  796,  797,  798,  799. 

Type  No.  3.     Size,  viii.  to  viiij.     Weight,  166  gra.     Plate  II.  %  15, 

Ohverge,  scalloped  diamond  field  j  broad  margin. 

Reverse,  circular  area. 

OflV.  Rev. 


Ohvene  Margin,  iij*e^J\  isUJi  iiJUj  ^j*i\  ^)t\  ^,ltJu/| 
Reverse  Margin, 

^U«*»»J  t^'—Jj  ij^  AW  ^{,\\^j^  ii^Oj  &CJ|     SAM 

The  Reverse  marginal  records  vary  in  the  prefix  to  the  name  o!  the 
mint  from  the  Kasbah  above  given,  i^-i» ,,'  and  4^U*J)  i^-A*  ^^ 
being  occasionally  used. 

No.  36. 
Satgaon,  a.  h.  795,  798. 
Variety  A. 
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No.  37. 
Satgdon,  A.  H.  790,  795,  796. 
Type  No.  4.     Obverse,  area,  a  square,  with  a  looped  semicircle  at 
each  of  the  sides,  forming  a  kind  of  amalgamation  of  the  margin  with 
the  central  device. 

Reverse,  area,  a  f oar-pointed  star-shaped  lozenge ;  the  outside  spaces 
being  filled  in  with  the  marginal  legend. 

Obv. 


Bev. 


t^J^'-r4*' 


Reverse  Margin, 

No.  38. 
Type  No.  5.     Size,  v.     Weight,  166  grains. 
Obverse,  lettered  surface. 
Reverse,  circular  area ;  narrow  margin. 
Obv.  Rev. 


Margin  ?  #     aa.1  Ai-»  ^LUfe^^o 

The  singular  orthography  adopted  in  the  rendering  of  the  term 
Abdallah,  and  the  substitution  of  an  initial  I  alt/  in  lieu  of  the  gram- 
matical a  ain,  affords  another  instance  of  the  ignorance  of  the  local 
mint  officials,  and  their  tendency  to  reproduce  the  approximate  sounds 
of  words,  without  regard  to  the  true  powers  of  the  letters  employed. 


A  vacant  space  in  the  final  setting  up  of  this  article  invites  me  to 
extend  it  so  far  as  to  notice  a  limited  series  of  coins  which  have  hitherto 
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leen  erroneotisly  associated  with  the  mintages  of  Bengal  proper, — ^I 
ailade  to  the  money  of  Tdj-nd-din  Firuz,  whose  date  has,  in  like 
mimier,  heen  misapprehended  by  Marsden  (p.  575),  and  by  Mr. 
Laidlay,  who  follows  his  interpretation  (J.  A.  S.  B.  xy.  p.  830).  The 
sabjoined  examples  will  show  that  the  supposed  date  of  897  a.  h.  should 
be  807 ;  and  the  consecutive  numbers  on  the  different  coins  now  cited 
establish  the  fact  that  the  potentate  whose  name  they  bear  reigned  at 
least  from  804  to  823,  having  a  capital  entitled  HAjidbad^  which  may  with 
tofficient  reason  be  identified  with  the  Mdjipur  of  modem  nomenclature. 
The  introductory  piece  A.  seems  to  have  been  issued  by  Tdj-ud-din's 
pt^eoessor,  and  their  several  mintages  alike  depart  from  the  ordinary 
rtjle  of  Bengal  coinages  in  the  phraseology  and  finished  execution  of 
the  Arabic  l^ends,  as  well  as  in  the  weights  of  their  currencies,  which 
approximate  closely  to  the  full  Dehli  standard,  in  contrast  to  the  re- 
duced southern  range  of  166  grains. 
A.    SOver.    Size,  viij.    Weight,  166  grs.    Unique.    A.  H.  797. 


Oby.  . 


B.    Silver.     Size  from  vi j^  to  viii^. 
suttained  weight  of  several  specimens. 


Bxv. 


VI  y 


Weight,  168  grs.,  the  full  and 


Obv. 

Bbv. 

e;(UU 

ui^Ji  ^a 

^yUyll  J  iX^jJl 

jAj^  t:H<^!> 

^j^j)\  ^ih  jjiyi 

4^(LJUJ|    5U 

yii^Jiji] 

A*l* 

Obverse^  lettered  surface. 

Heverse,  square  area,  with  imperfect  marginal  records,  usually  con- 
sisting olib  Ua.U.  o^-?  ^^  with  the  figured  dates  at  the  foot  ^  rang- 
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ing  onwards  from  804  to  807  [Marsden],  810,  813,  814,  818, 819,  820, 
822,  and  823  a.  h. 

These  coins  are  chiefly  from  the  collection  of  the  late  Sir  R.  Jenkins, 
bat  have  now  passed  into  Colonel  Guthrie's  possession. 

Among  other  rare  and  unpublished  coins,  having  more  or  less  con- 
nexion with  the  progress  of  events  in  Bengal,  I  may  call  attention  to 
the  subjoined  piece  of  Shfr  Sh&h  (C),  which  seems  to  mark  his  final 
triumph  over  Hum&ydn  in  946  a.  h.  and  his  own  assumption  of  imperial 
honours  in  Hindustan.  The  gold  coin  (D.)  is  of  interest,  as  exhibiting 
the  model  from  whence  Akbar  derived  one  of  his  types  of  money,  which 
Oriental  authors  would  have  us  believe  were  altogether  of  his  special 
origination,  even  as  they  attribute  so  many  of  Shir  Shdh's  other  ad^ 
mirable  fiscal  and  revenue  organizations  to  his  Moghul  successor.  In 
coin  E.  we  follow  the  spread  of  Shir  Shlh's  power  noi-thwards  to  the 
ancient  capital  of  the  Pathans,  and  the  piece  F.  illustrates  the  reten* 
tion  of  the  family  sway  over  the  other  extreme  of  the  old  dominion. 

C.  Silver.     Size,  vi^.  Weight,  163  grs.     A.  H.946.     Well  executed 

Western  characters. 
Obverse,  ^^^1  j  ^^\  <hJ  \:y^^\  «^^  «^^i  J^l*^l  vylkLJl 
Reverse,     ^1*1  *Jliil-»  ^  aCLo  AiJi  ola.  ^ylJaU  jLA^-Sk^^iLJl  ^i 

D.  Gold.      Square  coin.      Weight,    168  J   grs      Unique.      (R.    J, 

Brassey,  Esq.). 
Obverse,  the  Kalimah. 

Reverse,  *^^  ^t  «>J^  c^'laU  %^j^ 
At  the  foot,  "^f^X  ^T^. 

E.  Silver.     Size,  vii.     Weight,  168  grs.     Dehli.     A.  H.  948. 
Obverse,  Square  area.     *^i  J>*V  ^-^^^  Ai^ll/f  *-^l  II 

Margin,  the  names  and  titles  of  the  four  Imdms. 

Reverse,  Square  area,     a^  AJL/idJii,  tf^j^  ^j^UaLJi   ^|*>a 
At  the  foot,  ^fHtCl  ^^ 
Margin,  ^^  o^-^xr*  ^^     •     •     # 
P.     Silver.     Size,  viii.     Weight,  ?   Satglon,  a.  h.  951  (from  the  col- 
lection of  the  late  G.  H.  Freeling,  Bengal  C.  S.) 

Circular  area,^  ^SU  aJUi  ,iJLx  ^ylkU  gUi^  ^|  ^U  ^^m\ 

Margin, 
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Notes  on  the  Jumma  Masjid  of  Etaioah, — By  C.  Hornb^  Esq, ' 

[Received  5th  April,  1866.]  , 

Proceeding  sonth  from  Hnmeganj  at  Etawah  tbrongh  tlie  ciit( 
leading  to  the  Jamna,   one  observes  on  one's  right  hand  (t.  e,  e^ 
crowning  an  isolated  mound,  an  old  mosque.     By  those  accustoi 
to  the  originally  converted  mosques  of  an  early  period,  and  as 
at  Jaunpur  and  Benares,  this  may  be  at  once  recognized  to  have  b( 
altered  from  an  ancient  Hindu  or  a  Buddhist  structure  by  the  proc< 
so  well  described  by  Fergusson  in  his   Handbook  of  Architect! 
p.  81,  vol.  1. — The  style  of  the  screen  before  the  dome  is  the 
as  that  at  Jaunpur,*  whilst  the  round  buttresses  at  the  back, 
the  coeval  ornamentation,  fix  the  period  of  its  conversion. 

On  enquiring  from  some  of  the  more  intelligent,  I  found  the  ag4 
of  the  temple  to   be  popularly  reported  to  be  coeval  with  that  o4 
Etawah  city.     Thus  «j  U|  =z  5  X  6  X  1  X  400  X  1  =  413  which! 
being  deducted  from  1282   Hijra  (new  expiring)  leaves  809,  which 
deducted  from  1866  A.  D.  leaves  997  A.  D.  which  may  very  pro- 
bably represent  the  real  date  of  the  Hindu  erection. 

As  is  often  the  case,  there  may  have  been  a  former  temple,  but 
the  material,  black  kunkur,  does  not  shew  age  well ;  whilst  the  granite- 
pillars  have  been  altered  and  partially  carved  at  different  periods. 

Mr.  Hume  of  Etawah  tells  me  he  is  about  to  publish  a  complete 
description  of  it  with  engravings;  I  therefore  submit  these  notes 
merely  as  the  means  of  drawing  attention  to  the  building,  which,  taken 
in  connection  with  other  ancient  remains,  is  worthy  of  a  visit. 

The  main  portion  of  the  building  is  of  black  kunkur ;  although 
there  are  fragments  of  blue  granite  boulders  in  the  walls,  and  portions 
of  at  least  10  granite  columns  of  varying  lengths.  The  average 
length  of  them  is  5-6  with  a  thickness  of  8  inches  ;  but  one  at  the 
gate,  where  it  is  used  as  an  architrave,  exceeds  7  feet.  There  are  also 
plain  pillars  of  red  and  light  coloured  sandstone. 

I  could  not,  in  my  short  visit,  ascertain  whence  the  granite  columns 
had  been  brought.  They  have,  many  of  them,  been  cut  in  half,  so  that 
they  now  stand  about  8 '-3"  in  height ;  whilst  one  from  which  the  carving 

*  Atallah,  Jamma  Mai^id  and  other  mosques. 
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has  been  chiselled  is  used  as  an  architrave  in  a  rude  chapel.     Others 
are  doabtless  plaistered  over  in  the  walls. 

The  screen  is  47  feet  in  height  and  a  little  less  in  width.  The 
general  depth  of  the  building,  of  which  a  plan  to  scale  is  appended, 
(vide  Plate  III.)  is  20  feet  interiorly,  the  centre  portion,  on  which  the 
Mussulman  dome  is  built,  being  a  few  feet  more.  Tiie  block  of  granite, 
perhaps  5  feet  by  1},  let  into  the  front  of  the  screen — ^and  figured  by 
me — is  very  carious.  It  is  undoubtedly  of  great  antiquity,  and  bears 
the  usual  Buddhist  character  of  ornamentation  as  found  in  this  neigh- 
bourhood. It  at  once  attracts  attention  by  being  altogether  out  of  place. 
Ooly  one  of  the  "  Kangura*'  or  pinnacles  remains  in  the  building, 
but  they  doabtless  extended  across  to  the  screen,  the  small  portions 
of  wall  where  the  plaister  has  fallen,  shew  the  well  known  scroll 
denticulated  pattern. 

Over  the  south  chapel,  right  across  the  centre,  has  been  constructed 
an  arched  chamber,  20  feet  by  20,  and  perhaps  18  feet  high.  The  roof 
of  this  has  been  moulded  with  pieces  of  nodular  kunkur  set  in  lime, 
which  alone  appears  to  keep  it  together.  The  effect  is  most  singular ; 
facing  as  it  does  to  the  East,  it  would  seem  that  originally  there  had 
been  a  cloister,  the  four  rude  chapels  consisting  of  16  pillars  each,  with 
a  lai-ger  chapel  in  the  centre  for  the  image.  As,  however,  the  whole 
was  rebuilt  by  the  Mussulmans  some  430  to  450  years  since,  the  only 
archasologcial  interest  which  attaches  to  the  spot  is,  that  ifr  was  un- 
doubtedly once  a  Buddhist  site. 

In  the  court-yard,  now  enclosed  by  a  mean  brick  wall,  is  a  small 
chaitya,  9  feet  square,  covering  a  Mussulman  tomb,  where  four  plain 
pillars  support  a  fiat  roof  with  eave-stoues  of  red  sandstone  projecting 
2  feet  on  each  side.  The  stones  composing  this  evidently  came  from 
Agra  from  the  same  quarries*  which  furnished  the  Baja's  Secuudra 
gardens.  I  have  drawn  one  ai  the  capitals  which  is  of  the  old  pattern, 
somewhat  altered. 

On  the  road  between  Etawah  and  Mynpoorie,  several  villages  built 
on  high  '*  kheras"  or  mounds  attracted  my  notice,  I  hope  to  explore 
ihem  and  send  you  the  resaltS|  if  any  there  be. 

*  Taatpar  Villago,  Sahcnder  Pergonnah,  Agra  Zillah, 


<>^vww<^^>/\/w\^\/  ^  ^v  •'^r^sfyfw  «<»«  </w^/^^/w^ 
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Translation  of  an  Inscription  copied  in  the  temple  of  NaJchon  Vat 
or  the  City  of  Monasteries^  near  the  capital  of  ancient  Kamlodia, 
— By  Dr.  A.  Babtian. 

[Beoeiyed  16th  Jannaiy,  1867.] 

The  magnificent  monuments  of  Kambodia  give  testimony  of  a  by- 
gone civilisation,  whose  origin  remains  shrouded  in  mystery.  Their 
history  will  be  read  by  the  stone-sculptures  which  cover  the  walls 
and  portray  the  nations  anciently  inhabiting  the  country,  their 
costumes,  manners  and  customs.  There  is,  besides,  scattered  over  the 
ruins,  a  not  inconsiderable  number  of  inscriptions  to  be  found, 
which  are  written  in  an  antiquated  kind  of  Pali  character,  and,  when 
deciphered,  may  assist  to  obtain  the  right  clue.  The  following 
inscription  is  a  more  modern  one  in  Kambodian  letters,  and  was 
copied  inside  the  great  temple  at  Nakhon  Vat. 

Sapphamasadu :  Glory  to  the  holy  ones.  In  the  year,  which 
counts  1623  in  the  era,  the  year  of  the  dragon,  the  third  month,  on 
a  Thursday,  in  concordance  with  the  Oatha,  which  are  written  in 
Pali,  in  the  metrum  of  Phrohma-Kit,  on  the  Phra-Phuttha  Rub  (the 
Ftatue  of  Buddha,)  I  humbly  offer  up  flowers  to  Bhagavat,  who  sits  in 
meditation  to  observe  the  precepts  (Sila),  in  the  reflecting  posture  and 
undisturbed  by  the  attacks  of  man  (Mara  or  Satan),  on  the  handsome 
seat  of  the  Lotus  (Phuttang).  I  offer  up  to  the  Pharabat  (the  holy 
footstep)  of  highest  excellence.  I  bend  down  and  raise  hands  in 
supplication  at  the  feet  of  the  Lord.  I  worship  in  my  mind  the  thi*ee 
jewels  (Ratana-trai),  laying  down  flowers  and  areca  on  the  throne-seat 
(banlang),  which,  elegantly  ornamented  by  sculptures,  is  overhung  in 
fourteen  folds  with  the  Baldachin  of  four  kinds  of  clothes,  beautiful 
all  over  in  perfection,  and  the  whole  shining  in  brilliant  splendour, 
as  a  cover  of  Phra-Photisat  (the  holy  Bodhisatwa),  who  sits  motionless 
in  the  posture  of  continual  meditation.  I  present  offerings  to  Sakhya- 
Muni,  the  Lord  of  glory,  who  has  preached  the  true  law  for  guiding 
all  beings  on  the  heavenly  road.  I  do  homage  under  the  holy 
footstep.  I  worship  and  adore,  raising  the  hands  in  supplication  before 
the  Lords  of  religion,  the  five  Buddhas,  the  three  gems  :  in  humble 
piety  I  invoke  them,  devoutly  I  pray.  I  offer  myself  in  holy  love, 
never  forgetting.    I  fix  my  mind,  the  whole  of  my  mind  and  soul,  on 


1867.]  €opied  in  the  temple  of  Nakhon  Vat.  77 

the  Phra-Chedi  (the  holy  Chaitya  or  Pagoda)  Chulamani*  (the 
precioas  diadem  of  hair)  in  Traidungsa  (Daodungsa  or  the  heaven  of 
setting  stars),  encircled  by  the  shephada  (Devada),  whom  I  reveren- 
tially  bear  on  my  head.  I  offer  np  and  bow  down  before  (the  figure 
of)  Phra-Patima  in  his  golden  abode,  the  Lord  of  the  three  praises, 
the  refage  of  all  beings.  I  present  offerings  to  the  Phra-Phnttha 
Rub  in  the  Phra-Sathub  (Dagoba)  of  the  Phra-Chedi  (Pagoda),  the 
Prasat  (palace)  of  the  Vihan  (monastery).  I  present  myself  in 
offerings  of  humble  service, — I  present  myself  wholly  and  entirely. 

Havmg  done  worshipping,  having  finished  the  offerings,  I  pray  to 
become  perfect  in  wisdom,  to  know  all  kinds  of  sciences  without  error 
and  mistake,  after  having  been  born  in  the  next  existence  for  seven 
years.  When  I  shall  have  accomplished  all  knowledge  of  letters, 
I  pray  that  I  may  become  well  versed  in  the  Trai-Pidok,  that  I  may 
be  able  to  answer  every  one's  questions,  to  solve  all  riddles  proposed, 
that  I  may  know  the  Trai-Phet  (three  Vedas)  and  the  Sinlaprasta 
(the  magic  of  the  stones).  May  I  be  blessed  to  meet  Pra  Sijahn 
(Sri-Ariya  or  Arimathiya,  the  future  Buddha)  in  the  next  existence^ 
May  I  be  surrounded  by  numberless  attendants  ;  if  11,110  follow,  it 
will  be  enough.  May  I  be  so  shiningly  beautiful,  as  to  move  all 
hearts,  like  those  women,  who  having  taken  holy  orders,  shall  be 
rehom  relacent  of  radiant  beauty,  in  recompense  for  their  pious  deeds, 
•nd  by  virtue  thereof.  May  I  become  great  and  mighty,  of  such 
power,  that  even  Phra-Phrohm  (Brahma)  could  never  put  any 
obstacles  in  my  way.  And  when  the  circle  of  transmigrations  leads 
me  to  be  reborn  again  in  a  new  existence,  I  pray,  that  1  may  become 
Baddha,  and  attain  the  holy  law,  pervading  all  existence, — that  I  may 
become  equal  to  the  perfected  ones  in  the  world. 

Now  in  regard  to  these  people  here,  who  are  called  respectively 
Ming,  Behn,  Sok  by  their  surnames,  they  desire  to  become  handsome 
and  delicate  in  figure,  of  such  a  shape,  as  it  makes  women  beloved. 
This  prayer  I  put  in,  on  behalf  of  the  aforesaid  persons  of  the  village 
Tabangkram.  And  two  of  them,  Ming  and  Behn,  have  still  another 
wish  in  their  hearty  namely  :  to  become  rich  in  honours  and  dignities, 
beantifnl  like  painted  pictures.  May  they,  on  leaving  the  present 
existence,  which  is  an  imperfect  and  unsatisfactory  one  to  them,  may 

*  Built  by  Indra  over  Gautama's  hair,  which  he  cut  off  with  his  sword* 
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tlioy  hereafter  be  reborn  as  brothers,  and  may  the  sinful  consequences 
which  have  separated  them,  be  exhausted,  so  that  they  will  remain 
together  and  united  always,  and  that  ultimate  death  shall  take  them 
away  simultaneously  at  one  and  the  same  day  with  their  wiTes. 
May  there  be  no  grief,  no  sorrow  then,  as  now  oppresses  them,  now 
in  the  present  existence,  when  the  bones  of  mother  and  child  are 
buried  under  a  Phra-Chedi,  which  is  erected  above  them,  as  a  meri- 
torious work.  May  mother  and  child  remain  united  in  the  next 
existence. 

And  furthermore,  there  is  a  person  here,  called  Im^  who  has  restored 
a  venerable  Phra  (idol),  which  had  fallen  in  ruins,  and  lay  there  all 
cut  to  pieces.     It  had  broken  its  neck  ;  its  hands  and  feet  were  lost. 
He  built  it  up  anew,  he  mended  it,  he  made  it  handsome  and  pretty. 
It  was  covered  with  gold,  it  was  surrounded  by  other  Phra,  137  in 
number.     All  these  figures,  great  and  small,  were  clothed  in  a  twofold 
set  of  garments ;   they  had  their  praises  written  upon  them.     And 
after  that,  meritorious  works  were   performed  in   the   Phra-Chedi, 
which  also  had  been  rebuilt  and  embellished.     For  five  ordinations 
the  expenses  were  paid,  and  a  Phra  of  gold  was  placed  in  remembrance. 
A  great  deal  of  money  has  been  expended,  the  monks  have  been 
loaded  with    presents,   a    Vihan  and  a  preaching-hall  have    been 
adorned,  a  prisst  was  helped  on   in   his  consecrations,  a  slave  was 
liberated,  and  all  the  other  works  of  merits  cannot  be  counted  :  they 
are  too  numerous.      How  often  alms  have  been  given  is  beyond 
recollection  ;  times  innumerable  presents  were  brought  to  the  priests. 
And  these  priests,  after  having  received  their  presents,  have  vouchsafed 
pardon  for  all  faults  committed,  have  promised  indemnity  from  all 
misfortunes.     I  pray  to  the  Lord,  that  happiness  may  be  in  store  for 
me,  and  that  in  the  coming  existence  I  may  enjoy  my  blissful  state, 
without  being  pestered  by  people  who  are  envious  of  it.     May  I  go 
through  the  future  existences,  free  of  calamities,  full  of  wisdom  and 
knowledge.     May  no  sickness  befall  me.     May  I  happily  live,  joined 
to  my  wife  and  my  children,  and  attain  a  high  and  serene  age,  not 
knowing  mishaps.     May  the  evil  consequences  of  former  sins  not 
reach  me,  may  I  never  be  oppressed  by   poverty.    May  I  remain 
liberated  from  hell  for  ever.  May  my  thoughts,  now  small  and  narrow, 
expand  in  the  next  existence,  that  I  may  understand  the  precepts 
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(sila)  well  and  thoronghly,  that  I  may  never  break  tbem,  nor  commit 
trespasses.  May  Tvasdom  be  with  me  always.  May  I  never  be  in  want 
of  relations ;  nay,  may  I  be  blessed  with  many  of  them.  May  I  possess 
plenty  of  servants.  May  no  slanders  poUate  me.  May  I  never  do  a 
stapid  thing.  May  I  speak  kindly  and  softly  to  every  one  I  chance 
to  meet.  May  I  be  preserved  from  dealings  with  fools.  May  I  never 
be  bom  poor  and  indigent,  bnt  only  in  rich  and  noble  families.  May  I 
well  understand  my  business.  May  my  memory  be  a  good  one. 
May  nothing  frightful  happen  to  me.  May  nobody  hate  me.  May 
the  punishments,  awaiting  for  sinful  deeds  of  former  vices,  not  hurt 
lae.  In  speaking  to  nobles  and  monks,  may  my  words  be  right  and 
proper.  Should  animals  be  killed  unknowingly,  may  I  be  pardoned. 
May  there  be  an  end  of  grief  and  sorrow.  May  I  depart  life, 
nirrounded  by  my  friends,  not  abandoned  and  alone.  May  the  sins 
I  might  have  committed  in  the  present  existence,  not  call  for  retribu- 
tion in  the  next  one.  May  I  never  be  tempted  to  treat  great  men 
and  learned  teachers  in  an  insolent  and  impudent  manner.  I  beg 
pardon  for  all  errors  I  might  be  guilty  against  the  holy  priesthood, 
Phra-Phuttlia,  Phra-Thamr  (Dhamma),  I  beg  pardon  for  all  my 
faults.  I  beg  pardon  for  any  breach  of  the  precepts.  I  beg  pardon 
for  rudeness  and  roughness  of  mind.  I  beg  pardon,  if  ever  I  have 
fostered  revenge.  I  beg  pardon  for  lies  I  have  spoken.  May  I  be 
prosperous  in  every  existence,  and  always  meet  with  people  of  rank 
and  dignity.  I  beg  pardon  for  all  errors,  committed  in  words  or  in 
acts.  May  I  be  secured  against  evil  and  misfortunes  in  my  next 
existences.  May  there  be  no  terror,  no  fear  and  trembling.  May 
never  aristocratic  tyrants  bully  me.  May  I  never  be  threatened  by 
enemies  in  any  of  the  existences  to  come.  May  I  not  suffer 
eomplaints  in  the  next  existence,  neither  baldness  nor  elephantiasis. 
May  no  sores  or  ulcers  disfigure  my  body.  May  I  not  be  ugly.  'I  beg 
pardon,  if  I  have  allowed  to  be  tempted  by  bad  inclinations.  May 
evil  never  come  upon  me,  neither  now  nor  in  future.  May  I  always 
enjoy  handsome  women.  May  nothing  bad  cross  my  way.  When 
this  existence  shall  be  finished,  may  there  never  be  any  more  sori'ow, 
may  I  roll  in  undisturbed  bliss.  May  the  sinful  consequences  of  former 
deeds,  may  the  torments  threatening  therefrom,  be  delayed  and  put 
off.    May  I  be  rc-bom  handsome  and  fine.    May  I  never  be  imprisoned. 
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never  be  bound  nor  fettered.  As  it  is  said  in  the  verses  of  Phromakat 
'^  Ilao  kha  ti  di,"  and  in  the  Pali,  raising  my  hands,  I  pray  for 
wisdom.  I,  a  person,  to  whom  they  have  given  the  name  Xai,  I 
pray,  that  all  evils  of  old  and  of  the  past  may  be  finished,  that  I  may 
be  renewed  to  preach  the  words  of  the  Lord  in  the  next  existence,  to 
lead  all  beings  on  the  road  to  Niphan.  May  I  enjoy  blessedness 
countless  numbers  of  years  in  the  existences  to  come,  and  then, 
performing  works  of  merit  with  virtuous  mind,  may  I  attain  to  Phra- 
Sian-Metray  (Arimathia).  May  I  be  pervaded  by  benevolence  all 
over,  may  I  show  a  charitable  disposition  continually,  till  the  beating 
of  the  heart  shall  cease.  As  long  as  blood  and  eyes  remain,  may  I 
accomplish  good  works.  May  I  always  be  of  a  joyful  mind,  resembling 
Phra-Vixa-Thon*  (Chea-tor)  and  always  give  alms  to  the  Pret 
(Pretas),  feeding  them  with  blood  and  flesh.  May  the  Shephada 
Kowand  keep  account  of  all  the  alms  I  give.  May  Phrohm  likewise 
^ee  them  and  be  attentive  to  keep  account.     May  I  receive  plenty  of 

« 

joy  and  felicity,  in  recompense  for  these  alms.  May  it  please  one  of 
the  Shephadas  to  throw  down  a  heavenly  sword,  because  I  ardently 
wish  to  cut  my  flesh  and  skin,  to  give  it  in  alms  piecemeal,  to  feed 
the  Pret,  that  they  may  be  satiated  and  get  enough  of  it.  May 
Phra-Phakava  (Bhagavat)  and  Phra  Thamr  also  know  about  all  these 
virtuous  deeds.  May  I  become  like  Phra  Siahn.  I  present  flowers  to 
Bhagavat  and  worship  in  offering  them.  May  I  know  thoroughly  all 
rules  and  precepts,  like  the  Upaxa  (the  ordainer  of  novices).  May 
I  become  guide  to  the  beings,  my  contemporaries ;  may  I  be  a  leader 
to  them  in  the  Lord's  religion,  during  my  future  existence.  The 
present  existence  is  an  imperfect  one,  my  frailties  cause  me  to  deviate 
from  the  road  of  truth  ;  I  pray  for  greater  perfection  in  the  next 
existence  ;  I  pray  for  wisdom,  so  as  to  penetrate  all  things,  so  as  to 
surpass  all  other  men ;  I  pray  for  wisdom  sufficient  to  solve  all 
difficulties,  for  wisdom,  equal  to  that  of  Neakkhasen  (NSgasena  or 
N^urjuna),  who  with  ease  and  without  hesitation  explained  the 
questions  and  liddles  put  to  him  by  Krom-Malin  (Milinda).  May 
the  good  works  of  former  existences  help  me  on  to  be  re-bom  in  a 
lucky  state.  May  the  Shephada  come  to  my  assistance  and  favour  me. 
May  I  become  benevolent,   good-natured  and  liberal,  free  of  avarice, 

*  Alchymists  adore  him,  as  the  possessor  of  the  magio  stone,  coasiBting  of 
solid  mercury,  which  is  supposod  to  convert  base  metals  into  gold. 
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nay  I  feel  disposed  to  give  fthns,  to  do  Viitaoas  sad  meiftori&QS 
waikB  incessantly.  And  lartkennore  I  pisay  particalttrly  to  possess 
tint  q>eciai  'wisdom  vonciisafed  to  Taminsheah  when  still  in  tbs 
•tste  of  man,  that  wisdom  which  enabled  him  to  solve  all  the 
problnns  invented  by  Nonthea-Sack  in  Nirnpai,  when,  overcome  by 
the  prince  of  meritorions  glory,  he  was  made  his  slave  and  inspired 
by  fear,  and  followed  him  as  his  servant.  Thus  he  lyecame  the  prince 
Apangtirat ;  and  then  a  prince  called  on  the  Lord  Yiroxar,  who  at  com* 
%iand  i^ceived  the  name  of  Manang-Taek,  becanse  he  used  coarse  and 
Mpnkive  words,  and  did  not  know  to  speak  properly  by  reason  of  his 
liaving  been  a  garmlotis  and  talkart^ive  fellow  in  one  of  his  foraier 
existences.  May  I  obtain  a  virtnons  mind  like  Phra-Demiah  (Temi),'*' 
who  patiently  bore  aH  the  trials  his  father  pat  him  to.  I  pray  to 
•obtain  wisdom  eq^nal  to  that  of  Pfara-Kala  when  bom  as  Mabosot, 
^ose  wisdom,  surpassing  the  wisdom  of  everybody  else,  being 
e<iiialled  by  none,  overcame  Phra-Chnlani.  May  I  give  alms,  rich 
alms  and  freely,  in  the  same  spirit  as  Phra-Mnnd,  as  Phra  Yetsandon 
and  his  lady  (Nang)  Matsi  who  faithfully  followed  him,  equal  to 
Naag  Nontha,  being  bom  of  the  same  mothers,  children  of  the  same 
parents  in  the  coarse  of  different  existences.  And  with  great  beauty 
'were  they  gifted,  and  boundless  knowledge  was  their  share,  till  they 
entered  heaven,  in  which  I  also  pray  to  be  received.  Separated  from 
my  beloved  ones  in  this  sad  existence,  I  hopefully  wish  to  remain 
united  to  tbem,  when  reborn  in  my  next  existence,  whether  as  animal 
or  as  man.  May  I  always  be  surrounded  by  tmthful  friends.  May 
I  always  possess  my  children  and  relations.  May  I  always  see  before 
tee  those  good  women,  Nang  Pus  and  Nang  Behn,  and  then  these 
men  here.  Sues  and  I^o  and  Im  and  Png.  I  wish  in  my  prayers  to 
be  endowed  with  mighty  power  and  authority,  to  be  learned  in  magic 
arts,  well  versed  in  them  like  unto  Phra  Isor,  who  called  back  to 

*  The  BnddhistB  distingaish  the  lesser  existences,  560  in  nnmber,  from  the 
greater  ones,  of  which  they  coant  50.  The  former  contain  the  framework  of 
thoae  fables,  which  in  yarions  compilations  hare  travelled  far  and  wide  through 
western  nations.  Of  the  greater  existenoeSy  in  which  the  Bodhisatwa  has  taken 
haman  form,  the  ten  of  the  Thosse-Xat  are  especially  venerated  and  the  most 
holy  one  is  the  last  Tataka,  that  of  Phra  Yetsandon,  as  immediately  preceding 
the  hicamation  of  the  Buddha.  These  ten  existences  begin  with  the  history 
of  Temi,  a  pious  child,  who,  when  stUl  in  the  cradlOi  imposed  on  himself 
aaoetio  penances* 
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life  Na&g  Phakavadi,  reviving  her  (by  the  ceremony  of  Xub).*  May 
my  fame  spread  about  in  eminent  renown  like  that  of  Phra  Noray 
(NMyana  or  Yishnn),  who,  coming  down  from  heaven  (ravan),  was 
bom  in  the  state  of  man  as  Phra-Ram  (R&ma)  and  sabjected  the 
Sack  (Bakshasa^  of  Langk&,  walking  through  the  air  like  Phra  Tsun 
in  Kail&sa.  And  then  I  wish  to  become  a  king  and  to  get  crowned, 
and  to  have  nine  handsome  ladies  as  queens  on  my  side,  and  to  reign 
one  hundred  thousand  years.  And  furthermore  I  pray  for  great 
strength  and  for  beauty  like  that  possessed  by  Phra  Ohan  (Chandra  or 
the  moon)  in  times  of  old.  May  I  possess  prowess  and  a  valiant  heart, 
like  Phra-Ram,  the  celestial  one.  I  pray  for  wisdom  to  understand 
the  Sinlaprasat,  to  know  the  whole  of  the  military  arts  and  warlike 
exercises  like  the  exalted  Phra-Ram,  to  be  expert  like  him  in 
archery.  When  this  existence  will  be  finished,  may  I  be  re-born  the 
fion  of  a  king.  May  I  ascend  to  heaven  like  Phra  Ket8amalea,t  May 
I  be  favoured  by  Phra-Ta  (Tadra).  May  he  give  orders  to  Phra- 
Phutsakam  (Visvakarma)  to  build  for  me  also  a  royal  residenoe  of 
unparalleled  splendour  on  the  edges  of  the  forest.  May  my  voice  be  a 
melodious  one  like  that  of  the  bird  Karavek.  May  my  wisdom 
expand.  May  I  know  all  things  and  everything.  May  I  become  rich 
in  silver  and  gold,  in  gems  and  precious  stones.  May  I  have  abundance 
in  clothes,  in .  carpets,  in  pillows  and  dresses.  May  my  retinue  be 
formed  by  handsome  ladies,  graceful  in  figure  and  soft  and  delicate  of 
colour,  with  legs  of  the  shape  of  the  Talaket  flower.  May  I  understand 
the  whole  sense  of  the  Trai  Pidock.}  May  I,  always  revelling  in  favour- 
able breezes,  in  the  twinkling  of  the  eye,  hit  the  right  to  be  safe. 
May  I  never  lose  my  knowledge,  should  even  my  body  shuddering 
tremble  in  fear.     May  my  friends  be  one  hundred  one  thousand  in 

*  The  magio  art  of  Xnb,  which  revires  by  sprinkling  with  enchanted 
water,  is  taught  in  the  high  academy  of  Takkasila  (Taza^la)  j  and  it  is  an 
always  recurring  trait  in  the  Indo-chinese  romances,  that  young  princes  or  the 
sons  of  wealthy  Sethi  travel  to  that  famous  city,  to  pass  there  some  years  as 
students.  Another,  but  more  dangerous  method,  in  which  fire  takes  the  place 
of  water,  is  known  to  the  Easi  or  Bischi,  the  hermits  of  the  forest.  The  last 
king  of  Nokhon  Tom,  whom  they  offered  to  cure  of  leprosy,  lost  his  life  daring 
the  process. 

t  Fhra-Ketsamalea  (the  head  crowned  with  garlands)  is  the  reputed  founder 
of  the  splendid  temple  of  Kakhon  Yat.  The  legend  makes  him  to  be  a  son  of 
Indra,  and  relates  that  his  heavenly  father  sent  Yisaoarma,  the  architect  of  the 
gods,  to  build  on  earth  a  palace  af^r  the  model  of  that  in  which  the  angela 
pass  their  joyful  lives. 

X  T\ie  Buddhistic  Scriptures  are  contained  in  the  three  ptfTts  of  the  Pitaka» 
the  Abhidhamma,  the  yina;^a  and  the  Sutra. 
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inimber.     Hay  I  reraain  undisturbed  in  unceasing  bliss.     May  youths, 
msle  and  female,  of  handsome  appearance,  attend  on  me,  100,000  in 
number,  singing  melodiously  in  sweet  voices.     May  I  possess  wealth 
in  elephants,    horses,  buffaloes  and  oxen  of  the  best  kind,  elegant 
carriages  and  swift  boats,  to  use  them  in  going  abroad.     I  would 
be  pleased  if  each  of  my  followers  carried  a  glittering  sword,  and, 
when  they  dose  up  in  procession,   they  should  solemnly  walk  like 
Putpala.     Thus  it  is  becoming.    May  I  be  favoured  with  magnificent 
palaces,  nine  of  them,  all  covered  with  gold.     Let  them  have  high 
towering  spires*  rising  above,  glittering  with  jewels ;  let  them  be 
sniTounded  hj  colonnades,  winding  in  three  circles  ;  let  them  be 
engraved  everywhere  with  sculptures.     On  each  gate  have  placed  the 
Dragon  king  (Phaya  Nokh), — ^place  him  on  each  step  of  the  stairs  to 
guard  them.     There  must  be  adjoined  three  dwelling-houses,  hand- 
somely and  finely  got  up.     The  roof  must  ascend  in  three  terraces, 
above  each  other,  and  all  embellished  with  splendid  ornaments.     The 
round  houses  also  may  shine  in  splendid  ornaments.     A  stable  for 
elephants  has  to  be  built,  nice  and  clean.     Let  there  be  halls  on  both 
sides  of  the  lake,  one  at  the  right,  the  other  one  at  the  left,  and  have 
them  decorated  with  garlands  of    the  Champa-flowers,  exhaling  a 
sweet  perfume,  like  the  scented  powder  of  Kracheh.     That  is  all. 

LiTSRABT  InTELLIGENOB. 

Professor  J.  G.  Buhler  of  the  Elphinstone  College,  Bombay,  and  B. 
West,  Esq.  C.  8.  Acting  Judge  of  Canara,  have  just  brought  out  the 
First  Book  of  '^  a  Digest  of  Hindu  Law,''  from  the  replies  of  the  ^dstris 
in  the  several  courts  of  the  Bombay  Presidency.  The  volume  before 
us  contains  a  large  mass  of  responsa  prudentum  in  a  variety  of  practical 
.cases  regarding  the  Hindu  Law  of  inheritance  as  current  in  Bombay. 
It  has  been  published  under  the  auspices  of  the  Bombay  Oovernment,  and 
will  prove  a  useful  book  of  reference  to  lawyers.  Li  the  Introduction 
the  editors  have  g^ven  an  interesting  account  of  the  ancient  Smptis. 

The  Qovemment  of  Bombay  has  sanctioned  the  publication  of  an 
edition  of  the  Apastamba  Dharma  Siitra  with  the  Tik&  of  Hara 
Datta.  The  work  will  be  carried  through  the  press  under  the 
editorship  of  Br.  G.  Biihler. 

*  The  desoription  of  the  wished  for  palace  is  taken  from  the  example  of  that 
one  in  which  the  insorif  tion  was  hung  up,  vis.  the  temple  of  Nakhon  Vat. 
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A  new  translation  of  the  SalramtaHL  of  KfiKdisa,  by  Professor  liocicinrx 
of  tbe  French  Academy,  has  jnst  been  pablishej  in  Psaru.  The  work 
has  been  got  up  in  imitation  of  FrofelMor  Williams's  excellent  edition 
of  the  same  work,  and  is  intended  to  popnlarise  among  French  readets 
that  master-piece  of  the  Indian  Drama. 

The  publication  of  the  Taittiriya  8anhit4  of  the  Black  Tajtir 
Teda  has  once  again  been  brought  to  a  stop.  Dr.  Roer,  who  first 
undertook  this  Work,  left  India  on  account  of  iD-health  after  publidx- 
ing  only  five  fasciculi.  On  his  return  to  this  coffntty,  press  of 
ofBcial  duties  prevented  his  resuming  the  task,  and  it  was  therefore 
'  made  over  to  Mr.  E.  B.  Coweli.  That  gentleman  succeeded  in 
the  course  of  three  years  to  publish  fotirteen  hundred  pages,  when 
111  health  obliged  him  to  retire  from 'India.  Pandita  lUman&r&yana 
Yidy^atna,  who  sticceeded  him  and  brought  out  the  first  fasci- 
culus of  the  3rd  volume,  died  in  May  last,  after  a  protracted 
illness  of  six  months.  He  was  a  Sanskrit  scholar  of  a  high 
order,  and  was  earnestly  devoted  to  the  ancient  literature  of  his 
country.  He  published  several  Bengali  books,  and  edited,  lor  the 
Bibliotheca  Indica,  the  Yed&nta  Sdtras  with  the  Oommentaiy  of 
t9imkara,  and  the  Srauta  Sttira  of  Aswalayana. 

We  have  to  record  the  death  of  another  Sanskrit  scholar  of  great 
eminence;  Pandita Premachandra  Tarkav%i9a  died  at  Benares  on  the 
14th  of  April  last.  He  was  Professor  of  Rhetoric  in  the  Sanskrit  College 
of  Calcutta  for  over  thirty  years,  and  was  esteemed  as  the  most  pro- 
found scholar  of  his  time.  He  was  the  only  Bengali  PaQ^ita  who  had 
made  the  Prdkrita  language  a  subject  of  critical  study.  Among  his 
works  may  be  noticed  the  commentaiy  on  the  great  epic  of  Kavir6ja, 
the  Rdghava  pandaviya^  every  verse  of  which  had  to  be  explained  so  as 
to  form  once  a  history  of  the  race  of  Raghu  and  once  that  of  the  P6n* 
(jiavas.  His  commentaries  on  the  first  half  of  the  jyiatsAcufa  CharUa^  and 
those  on  the  Sakuntald,  the  Uttarar&ma  Ckarita^  the  Anarghardghava^ 
the  Ch6tupushpdnjali^  the  Muhunda^muktdvdlif  the  SaplaaaH^sdra^ 
and  the  8th  chapter  of  the  Kwndraaarnbhava  are  well  known.  For 
the  Bibliotheca  Indica  he  edited  the  Kdvyddarga  of  ^ri  pandin  with 
an  original  commentary.  He  has  left  unpublished  a  Sanskrit  Dictionary, 
and  four  Cantos  of  a  poetical  life  of  S&liv^ana^  from  whom  dates  the 
^aka  era  of  India. 
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NMe8  on  Sirdjuddaxdah  and  the  town  of  MurahiddMdj  taken  from 
a  Persian  Manuscript  of  the  Tdrikh  i  MangM, — By  H.  Bloohmann, 
&q^y  Jf.  Am 

[fieoeired  21st  December,  1866.] 

Abont  two  montlis  ago,  a  copy  of  the  above  work  was  forwarded  to 
me  for  examination  by  the  Philological  Committee  of  our  Society. 
The  book  had  only  lately  been  banded  over  to  the  Rev.  James  Long 
by  the  Nawfib  Ndzir  Sayyidi  Ddr6b  'Alf  Kh&n  Bah&dnr  of  Murshid6bdd, 
for  transmission  to  the  Asiatic  Society  in  London,  The  author  is 
a  Shi'ah  of  the  name  of  Sayyid  'Ali,  a  friend  of  the  Nawdb  N6zir,  and 
evidently  a  man  of  erudition.  He  seems  also  to  have  received  some 
Bapport  and  encouragement  from  Major  G.  Hall  Macgrigor,  G.  B., 
political  agent  at  Murshidib^  in  1842. 

The  book  is  dedicated  to  the  Naw&b  Sayyid  Manyur  'AU  Kh&n 
Bahadur  Nu^rat  Jang  with  the  following  remark  : 


iJ^  ci^  <^r^.  b  L^  '^**'  wlap**  c^.3;jf  ^^ijs^j  ^lUl  *^  oW^ 
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"  Althongli  this  contemptible  gift  resembles  Ibe  present  of  the  ant 
that  brongbt  the  leg  of  a  locust  to  Snlaiman  (blessings  be  upon  him  !), 
or  the  drop  of  water  which  a  cloud  carried  towards  the  ocean  of 
'Omdn — yet  insignificant  people  in  their  heart's  anguish  have  hoped, 
and  hope  still,  that  it  will  find  a  place  of  acceptance  with  those  who 
shed  their  lustre  over  sceptre  and  crown. 

It's  bnt  a  locust's  leg  wbich  I  can  bring, 
O  act  like  SaUuman,  most  noble  king ! 
My  only  object  and  my  highest  aim 
Is  that  this  gift  may  your  aooeptanoe  claim. 

I  have  given  to  this  book  the  title  of  Tdrihk  i  Manguri" 
The  book  itself  is  a  compilation  made  from  Farishtah,  the  Siyar  i 
Mutaakharin,  the  Riy&sz  nssaldtin,  <&c.,  but  it  contains  also  some 
original  matter  obtained  from  the  inhabitants  of*Murshiddb^d.  I  have 
extracted  the  greater  part,  at  least  the  more  important  items,  of  that 
which  is  new,  and  have  added  some  extracts  regarding  the  celebration 
of  the  Muharram  in  Murshid^bad  and  a  short  description  of  the  raft 
of  Khiszr. 

As  the  author  has  used  Yansittart's  memoirs  for  the  events  after 
the  death  of  Sirajuddaulah,  it  would  be  useless  to  give  extracts.     Nor 
are  the  other  chapters  of  the  book  of  much  interest.     The  author 
commences   with   Noah  and  the  kings  of  the  descendants  of  H4m, 
from  whom  the  Hindoos  originated,  and  then  gives  a  short  account 
of  the  kings  of   Delhi.     A    short   geographical    sketch   of  Bengal^ 
Bahdr  and  Orissa  follows,  as  also  a  chronicle  of  Murshidabdd.     After 
mentioning   the  Hindoo   princes  who   reigned  in   Bengal,  he  gives 
a    brief   history   of   the  Governors   and    Naw&bs  of    Bengal  up  to 
Sir&juddaulah.     The  last  chapters  contain  a  list  of  the  Naw4b  N^ms 
from  Mir  Muhammad  Ja'far  to  the  present  time,  and  of  their  childr^i 
and  servants;  a  description  of   their  palace  and  the    houses    which 
they  built,  and    of  those   which  are    now  in   ruins    from    want    of 
repairs ;    and  also    some  notes   regarding  their   genealogy  which  iB 
traced  to  Husain — subjects  of  interest  for  the  Nawdbs  only. 

Those  who  feel  a  particular  interest  in  the  following  extracts, 
may  compare  them  with  Orme*s  History  of  the  Military  Transac- 
tions  of  the  British,  Vol.  II,  p.  139,  Mill's  British  India  (3rd  edit.) 
Vol.  in,  p.  160,  and  Thornton's  British  India,  Vol.  I,  p.  218. 
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In  the  beginning  of  1757,  Colonel  Clive  wrote  a  letter  to  Sirdj- 
nddanlah  complaining  of  the  Naw^b's  duplicity  in  still  favouring 
the  French,  intimating  at  the  same  time  his  design  of  attacking 
Chandernagore.  On  the  10th  March,  Sir^jnddanlah  sent  an  answer, 
stating  thai  lie  was  sorry  to  hear  complaints.  Without  alluding 
to  Clivers  intention  of  attacking  Chandernagore,  he  advised  him 
to  do  whatever  he  thought  best.     The  author  says : 

isjH  ^-^  cUi^  AfjKfo  ^^J^  ^j^^j  •  ^y  j^  jj^^  *^  {fs^^y^y. 

^^   e;^-^!/*   S?^-^^  *A»*^  J  *a*^I.s  gy**^>^   olXr^l  e/^  v*V  *->« 
Ifi  ^  «xA  so^iM^   c^lHr^'  -ri?*^  *^^«^  3'  ^-'^^^^  J'  ^  ^*^  •^-^^^  ^^-^^  «H^1;* 

3,^*3  i-^j^  J  «)^4>  ^c^aU.  _^3  j^A«*  8(j  jyUtJ  oi3i|a.  c4»^ 

t>jU  y^\yj^  9   •  oJ^jjf  d^  o^  »ii/  c^;U  iy!3^^f  ^^  jf3U  ^[s 

lA^i  •  ^i^  oy  p^j  ^^.  9ij^  ij^^  e^jj^j  <^yy  ^i  <^  ^y^jAj 
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i:;!;^    S»>y  J^J    AL,»;f  vLy*  <^^  j'    A-CUjaj  ^j^^^  ci'i'.>^;  JI   i^j^  3 

"  Col.  Clive,  taking  this  as  a  permission  to  attack  the  French^ 
moved  his  land-army  to  Ghandemagore,  while  Admiral  Watson 
sailed  with  his  ships  to  the  same  place.  Col.  Clive  shewed  great  energy. 
But  as  the  French  GK)vemor  saw  that  the  complete  sahjugation  of 
the  place  would  depend  npon  the  operations  of  the  navy,  he  caused 
a  number  of  ships  to  be  sunk  in  the  river,  with  the  view  of  impeding 
the  progress  of  the  Admiral,  leaving  a  small  passage  only  unobstructed. 
With  the  exception  of  a  few  French  officers,  no  one  knew  that 
such  a  passage  existed.  But  as  the  star  of  the  English  was  in 
the  ascendant,  and  the  unavailing  fortunes  of  the  French  were 
beginning  to  set,  the  complicated  knot  unravelled  itself  in  the  hands 
of  the  English.  But  if  Fortune  had  not  favoured  the  English,  not 
even  exertions  such  as  had  never  been  witnessed  as  yet  in  India, 
would  have  enabled  Col.  Clive  to  take  possession  of  Chander- 
nagore.  A  French  officer,  of  the  name  of  Terraneau,  who  knew  the 
secret  of  the  passage  left  in  the  river,  was  for  some  reasons  dissatisfied 
with  M.  Renault,  the  then  Qovemor  of  Chandemagors.  Forgetting 
the  obligations  under  which  he  lay  to  his  own  nation,  he  went  to 
Col.  Clive  and  informed  him  of  the  existence  of  the  passage. 
Col.  Clive  and  Admiral  Watson  were  thus*  enabled  to  bring  the 
ships  safely  before  Chandemagore,  and  took  it  after  a  bombardment 
of  nine  days. 

*  This  would  materially  alter  the  enlogimn  of  the  following  passage  taken 
from  Sir  John  Malcolm's  Lifo  of  Clive,  Vol.  I,  p.  192,  "  Pew  naval  engagements 
have  excited  more  admiration,  and  even  at  the  present  time,  when  the  river  is 
BO  mnch  bettor  known,  the  success  with  which  the  largest  vessels  of  this  fleet 
wore  navigated  to  Chandemagore,  and  laid  alongside  the  batteries  of  that 
settlement,  is  a  subjoct  of  icoixdi'r** 
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''  The  French  factoiy  in  Q^imbdz&r  was,  immediately  after,  taken 
and  plandered. 

"3Ir.  Terranean,  who  in  consequence  of  this  treachery  became 
infamous  and  '  biackfaced/  received  from  the  English  a  large  sum 
as  a  reward  for  his  ingratitude.  He  sent  a  part  of  the  money  home 
to  his  old  and  infirm  father,  who  however  returned  it,  when  he  heard 
the  disgraceful  behaviour  of  his  son.  Mr.  Terraneau  felt  much 
mortified  at  this.  Shame  '  seized  the  hem  of  his  garment,'  he  shut 
himself  up ;  after  a  few  days  his  body  was  found  hanging,  at  the  gate 
of  his  house,  suspended  by  means  of  a  towel.  It  was  plain  that  he 
had  committed  suicide. 

"  The  French  being  driven  away  from  Chandemagore,  took  refuge 
in  Mnrshiddb&d.  Monsieur  Las,*  their  leader,  became  ah  attendant 
at  the  Court  of  the  Naw^b,  for  whom  he  fitted  out  a  detachment 
known  by  the  name  of  Telinga.  To  this  the  English  objected, 
declaring  that  according  po  his  agreement,  the  Nawab  was  to  consider 
their  enemies  as  his," 

A  long  correspondence  ensued,  as  the  Naw^b  maintained,  that 
there  was  no  breach  of  faith  in  employing  a  few  fugitives  as  attendants. 
At  kst  some  of  the  enemies  of  M.  Las  gained  the  day,  and  the 
Nawib  advised  him  to  go  to  'Azimdb&d  and  hold  himself  ready 
there,  should  he  want  him.  M.  Las  objected  to  this,  trying  to 
convince  the  Naw&b,  that  after  his  departure  certain  false  courtiers 
woold  call  in  the  Englibh  ;  but  in  vain.  The  Naw&b  again  promised 
to  call  him  in  case  of  need,  hoping  that  he  would  be  ready  to  come 
at  his  call.  M.  Las  considering  a  future  meeting  impossible,  went 
at  last  of  his  own  free  will  to  'Azim4b&d.  '*  Col.  Clive  was  thus 
SQccessfal  in  this  affair  also." 

It  was  at  this  time,  says  the  author,  that  Col.  Clive  urged 
the  Nawab,  to  permit  the  English  to  build  a  Fort  and  to  establish 
a  minty  projects  which  they  had  desired  to  carry  out  for  the  last 
sixty  years.  Without  recording  a  formal  permission,  he  states,  that 
the  present  Fort  William  was  commenced  by  Clive  in  the  course 
of  the  same  year  (1757),  and  that  20  millions  of  rupees  were 
expended  in  its  construction.     The  author  says—- 

*  In  all  English  histories  of  India  known  to  me,  his  name  is  misspelt  Mr. 
Law.    Tho  trauflliteration  of  MonBioar,^^.w^  Moosheer,  ia  charaoteristio. 
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"  Clive  built  Fort  William  in  such  a  manner  that,  according  to  the 
opinion  of  the  English,  it  would  be  impossible  to  take  it,  even  if 
the  whole  of  Hindust^  united  should  fight  against  it.*'  Kegarding 
tlie  mint,  he  says — 


.«p      1*1 


M 

"  The  first  English  coin  was  struck  on  the  19th  August,  1757. 
Although  the  coins  were  struck  in  the  name  of  the  Emperor  of  Hindu- 
stan, a  new  method  of  preparing  tliem,  by  means  of  a  mould,  reminded 
people  of  the  English.  It  may  be  that  the  coins  were  at  first  struck 
without  a  mould,  according  to  the  custom  of  the  land,*  but  a  change  took 
place  in  the  course  of  time.  Now  they  have  struck  coins  with  the 
likeness  of  their  own  King,  William  IV.  But  coins  continued  long 
to  be  issued  at  their  mint  in  the  name  of  Sh&h  'Alam,  the  Indian 
Emperor  *  without  hand  and  foot.*  " 

The  events  before  and  after  the  battle  of  Plassey  are  described 
lis  follows  : 

A  few  letters  written  by  Sirajuddaulah  to  M.  Bussy,  in  the  Dekhan, 
had  been  intercepted  by  the  English,  and  Sii'djuddaulah  was  openly 
accused  of  breach  of  faith.  "  The  wrath  of  the  Naw&b  at  the 
crooked  dealings  and  slow  but  steady  advance  of  these  foreigners 
increased  daily."  Mr.  Watts,  the  English  resident  at  Murshid^b&d, 
was  threatened.     The  Nawab  went  so  far,  as  to  tear  up  before  him 

•  y.  Afn  i  Akbarf,  the  8th  Afn. 
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t  letter,  which  Col.  Glive  had  written  to  him.  Soon  after,  however, 
from  fear  of  his  false  conrtiers  and  want  of  confidence  in  his  own 
tnnj,  he  tried  to  pacify  Mr.  Watts  hy  a  khiVat,  and  wrote  an  excuse 
to  Clive.  Bnt  the  Colonel  had  already  determined  to  commence  hosti^ 
lities,  and  readOy  joined  a  conspiracy  headed  hy  Mir  Muhammad 
Ji'iar  to  dethrone  Sir&jnddaulah.  According  to  the  author,  the 
oonspincy  was  planned  hy  Mir  Muhammad  Ja'far,  Amin  Chaud 
Binn*  and  Khw4jah  Yazier,  hut  according  to  the  Siyar  ul  Mutaa* 
kharin  hy  Mir  Muhammad  Ja'far,  R&jah  Ddlahh  Etoi  and  Jagat 
8eth,  who  had  each  their  representatives  in  Calcutta,  Amfn  Chand 
being  merely  Ja'far's  vakeel.  Kh^thi  Begum,  a  daughter  of  Mah&bat 
Jang  likewise  assisted  Mir  Muhammad  Ja'far*  Clive  treated  with 
the  conspirators  through  Mr.  Watts. 

The  author  then  gives  a  description  of  Clive's  double-dealings  with 
Amin  Chand,  as  given  in  all  histories  of  Bengal. 

Early  in  June  1757  Clive  left  Calcutta,  reached  on  the  17th  the 
small  town  of  Katwa,  south  of  Plassey,  and  took  possession  of  the 
ioit  of  that  place.  But  neither  did  Mir  Muhammad  Ja'far  join  him, 
M  he  expected,  nor  did  Clive  receive  even  a  line  from  the  conspirators. 
Doubtful  wbat  to  do,  he  wrote  to  the  Council  at  Calcutta,  who 
advised  him  to  return.  But  Clive  preferred  to  march  on.  On  the 
21st  June,  4  o'clock  p.  h.  he  left  Katwa,  crossed  the  Hooghly  and 
pitched  his  tents,  on  the  morning  of  the  23rd,  in  the  fields  of  Plassey, 
The  Naw^b's  army  was  now  in  sight.  Mir  Muhammad  Ja'far  still 
remained  silent.  A  cannonade  commenced.  The  English  attacked 
the  tents  of  Sir&juddanlah,  but  were  vigorously  opposed  by  Mir 
Madan,t  one  of  the  Naw&b's  faithful  amfrs.  About  12  o'clock  Mir 
Uadan  was  struck  by  a  cannon  ball  and  carried  to  Sirajuddaulah's 
tent,  where  he  died.  The  fighting  was  however  continued,  Jam^ij: 
Mohan  Ldl  having  taken  Mir  Madan's  place.  But  nothing  decisive 
was  done.  Afraid  of  a  conspiracy,  Sirajuddaulah  sent  for  Ja'far,  who 
had  not  taken  any  part  in  the  fight.  After  the  most  earnest  solici- 
tations on  the  part  of  the  Naw4b,  Ja'far  promised  to  fight  the  next 

*  Generally  called  Omichnnd. 

t  Called  Moodeem  Khan  in  Thornton,  Yol.  I.  p.  240  and  Moodeen  Khan  at 
p.  242. 
t.Jamelf  («.  e,  general)  was  a  name  given  to  him. 
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day,  on  condition  that  Molinn  L&l  slionld  be  at  once  ordered  to  with- 
draw from  the  fight.  Sirdjaddanlah  agreed,  and  Mohan  Lfil  returned 
to  his  tents.  Bat  no  sooner  did  the  troops  see  that  their  general  had 
left  the  field,  than  they  became  hopeless  and  began  to  flee.  Before 
evening  the  army  of  the  Naw&b  had  dispersed.  "  This  is  the  battle, 
in  which  India  was  lost  for  the  Isl&m."  Before  the  battle  commenced, 
Amin  Ghand  appears  to  have  informed  Olive,  that  there  woold  be 
a  show  of  resistance  merely.  Hence,  when  Clive  saw  the  determined 
fighting  nnder  Mir  Madan  and  Mohan  L^,  he  was  annoyed  and 
accused  Amin  Chand  of  treachery,  bat  had  to  accept  the  excuse,  that 
neither  Mir  Madan  nor   Mohan  L^  belonged   to  the   conspiracy. 

Sirdjuddaulah  seeing  his  army  dispersed,  mounted  a  swift  camel  (JJJUa.), 
and  after  travelling  the  whole  night,  accompanied  by  2000  horsemen, 
reached  Murshid&b&d  at  8  o'clock  a.  m.  the  next  morning  (24th 
June,  1767).  He  called  his  chief  officers,  but  aU  refused  to  come, 
even  his  father-in-law.  The  state  of  things  being  altered,  he  did  not 
think  it  advisable. to  remain  in  Murshid&b&d.  Having  placed  a  few 
faithful  servants  on  carriages,  he  collected  as  much  gold  and  as  many 
jewels  as  he  could,  and  left  Murshiddb&d  at  3  o'clock  a.  h.  At 
Bhagw&ng61&  he  took  boats  and  sailed  up  the  river  towards  Rdjmahal, 
where  he  was  to  meet  M.  Las.  The  meeting  was,  however,  not  to 
take  place,  for  M.  Las  had  been  delayed  through  a  want  of  punc- 
tuality on  the  j^^art  of  his  native  servants,  "  a  misfortune  frequently 
experienced  in  Hindust^." 

d^^j  j^  t^  *^1d  \j^  «L*^  *y  tt)'>^  j\  ^y<^\  5!/-  tt?>^  *-^» 
AiiL  jiJ^  A*ifj  ^^;r  j>^  «oj^j  aJjoJ;  ..i^  cA^  jo  c^lA^'^^i*^  dC**  j^ 
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^        •*  •  r  I  i 

ci*-f  J*  *^  cj'A  »V*  *?'!'  *^  ^^y^  «^3'  5^^  5^  •^^^  4^ 

•^Z*  ^  /^'  c:^*^  ^Ail  ss^J^  •  «>!!dy  if  Jy  ia>lA[^  ^^  </^J  j»  i 
»^  A>?  cA^  *-fc*^  *^V*  «^  U}:iri  ^i/^^^^  ^,  ^S^yLl 

Jij  <w  cu«^u^  Aft*  ji  li  ^  ij^y  ji^^  4r  <j£/ii^^  D  fjji  Jij^u  li 

**^'«>Jf  ,^    l'>y^^    \jy  tA»*    tti;**  (t^*^  cW  AlU   #  ii^U  ^U3  Jy*< 
*?^>»  »0^t  ^    Ij   *^J«>^f  ^y   -iiy^  J"*!^  «^^    (^   </ V  HH^ 

"  When  Sir&jaddaalah  had  reached  R&jmahal,  he  left  the  ship,  as 
ha  wife  and  children  were  starving.  With  the  view  of  procaring  food, 
be  entered  the  hut  of  a  faqeer  and  asked  him  for  assistance.  It. 
luppened  that  Sirdjuddaulah  had  inflicted  some  time  ago  a  punish- 
ment upon  this  very  dervish  on  account  of  some  crime,  and  had 
besides  disgraced  him  hy  having  given  the  order  to  shave  of!  his 
heard  and  mustachios.  The  dervish  hated  him  still,  and  having 
recognized  the  Nawah  hj  his  manners,  feigned  compassion  and  tried 
to  soothe  him.    After  making  preparations  to  cook  some  khicharf 


(l)  This  alioald  be  Ou^U^.  The  writer  wished,  however,  to  have  a  rhyme 
for  fX^,    The  meamng  of  taoa^U^  in  Hind.,  is  adalation,  humiliation. — ^The 

phraee   Jf  Jjc  cM«  i"  the  next  sentence  is  not  Persian  either. 
13 
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for  him,  the  dervish  ran  to  the  Oovemor  of  Rajmahal  and  gave 
information.  In  the  mean  time  Mir  Mnhammad  Q&dm  Khto,  a 
relation  of  Mir  Muhammad  Ja'far,  had  arrived  in  search  of  Sirdjud- 
daulah, and  having  obtained  the  desired  information,  seized  with  the 
aid  of  his  men  the  boats  of  the  fugitive  and  captured  Sirdjuddaulah 
T?ith  his  companions.  AH  the  jewels  and  the  money  fell  into  his 
hands.  Thus  was  Sirdjuddaulah  in  the  j>ower  of  men,  to  whom, 
a  week  ago,  he  might  have  refused  admission.  He  conjured  them  to 
take  all  he  had,  but  to  spare  his  life  and  let  him  escape.  But  in  vain. 
On  his  arrival  as  a  prisoner  in  Murshiddbdd,  Mfran,  known  as  Sadiq 
'All  Khdn,  the  son  of  Mir  Mnhammad  Ja'far,  gave  orders,  that  be 
should  be  brought  before  him,  and  confiAed  him  in  a  dark  and  narrow 
room  of  the  palace.  Miran  desired  his  companions  to  kill  him,  but  no 
one  came  forward  to  do  the  black  deed.  At  last  a  man  was  found  of  the 
name  of  Muhammadi  Beg,  who  had  been  under  obligations  to  Mahdbat 
Jang,  the  Nawdb's  grandfather,  and  had  married  a  woman,  whom 
either  the  grandmother  or  the  mother  of  Sirdjuddaulah  had  brought 
up.  In  consequence  of  this  marriage  he  held  an  honorable  position. 
When  this  man  came  to  Sirdjuddaulah 's  room,  the  wretched  priaoner 
made  all  sorts  of  excuses,  and  reminded  him  of  the  obligations  under 
which  he  lay.  But  the  cruel  wretch,  the  second  Tazid,  would  not 
listen,  struck  him  with  the  sword  and  killed  him.** 

'^  By  Miran's  order  the  body  was  thrown  on  an  elephmit  and  carried 
about  openly  throughout  the  whole  town,  but  was  afterwards  buried 
in  the  grave  of  Mahdbat  Jang  in  KhushMgh,  west  of  the  palace  of 
Murshiddbdd,  near  the  river.  Some  time  afterwards  Mahdi  All  Khdn, 
Sirdjuddaulah's  younger  brother,  was  captured  and  tortured  to  death. 
*He  lies  buried  by  the  side  of  liis  brother. 

'^  Sirdjuddaulah  had  reigned  for  one  year  and  four  months,  and  was 
killed  in  the  end  of  the  month  of  Shawwal  1170  A.  H." 

Regarding  the  installation  of  Mir  Ja'far  the  author  says — 

^^  s:^\jiU  jAa^  t^^sf^jXfO  Ij  z^^yjy^^j  ^;iJa^  ij^  O^j^  j 

b;  ^if\JiiA]JJ^  ttjtjl^i^  1U&.  }i^^J  4flyt«|  j^^  y^^^  ^^^J*^J 


0*»jj  Simlo^  jbj^  oUAj^  uftAU  cU/ J  ^\dj}y    (S)^J^  ^^  Ct^  b 
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cob    ^^y\  \^jQiLm    i£JdJmj  OJtil&i  Om»0j    iXUmO^    sxiji  jfiJU^^^^^y^ 

*!>**  u^  **^J  *^!>^  j*^  '-^i^  *J^  V^^  ^^  *^-^  ^'-^*  ^  J*!^-^ 

jn^i  •  •i^jjt/^.i  j»  ^j  isy^  ^vj  (/>0'  «^^^>^#«i^ 

Cma^  ^f>.rf!.&3t  «XJt3  AiUj  e>!;.>  *^  41^^  V^^  *>^  fb  «^!/^  vtw«xi  4j»U*-3( 

•  t^J^  0/«  .JJ^  JO^  Oy«  ci;LA/0  j^  «AJjj  ifU  «i  «*©^ 

**  After    the    victory    Col.    Clive    met    with    Mir    Muhammad 
Ja'far.     Thej  congratulated  each  other  and  went  together  to  Mur- 
shiddblUl.     On  their  arrival  at  the  palace,  the  nobles  of  the  city  and 
the  Gbvemment- officials  weie  called  to  a  darbir.     Ool.   Clive  took 
Mir  Ja'far'a  hand  and  led  him  to  the  Masnad.    At  the  same  tima 
salutes  were  fired  to  indicate  the  transfer  of  the  sdhaha  of  Bengal, 
Bah&r,  and  Orissa,  to  Mir  Ja'far.     After  the  darbar,  the  new  Nawdb, 
Col.    Clive  with  a  few  Englishmen,   the  Diwan  B^m  Chand,  and 
Nab  Kishn,  the  Coloners  munshj,  inspected  the  treasury,   where 
a  sum-  of  more  than  20  millions  of  rupees,  in  silver  and  gold,  was 
found. 

"  It  is  also  well  known  that  besides  this  treasury  there  existed 
another  in  the  Harem,  which  fact  Mir  Muhammad  Ja'far  concealed 
from  Col.  Clive,  at  the  instigation  of  the  diw4n  and  Clivers  munshi. 
The  value  of  the  gold  and  silver  articles  and  ol  the  jewels  found 
there  was  not  less  than  80  millions  of  rupees.  The  whole  was  divided 
among  Mir  Ja'far,  Bam  Chand,  Amir  Beg  and  Nab  Kishn.  This 
transaction  is  indeed  very  probable,  as  B&m  Chand  left  a  fortune  of 
12}  millions  of  rupees  at  his  death,  ten  years  later ;  whilst  Nab 
KiAn  could  afford  to  pay  900,000  rupees  on  the  occasion  of  the  death 
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of  his  mother.    Yet  both  men  were  ia  receipt  of  only  60  rapeos  per 
month  ftt  the  time  of  the  division." 

Then  follows  an  accoant  of  the  money  paid  to  the  Company  and 
the  troops,  as  also  of  the  '^  consideration' '  paid  to  the  civil  anthorities 
and  to  Ool.  Clive.  The  author  gives  also  the  agreement  made 
between  the  English  and  Mir  Muhammad  Ja'far,  which  he  confesses 
to  have  taken  from  the  memoirs  of  Nawib  Shams  uddaulah,  Anglic^ 
Mr.  Yansittart.  The  agreement*  is  the  same  as  given  in  ^'  The 
Treatises,  Engagements,  Sunnuds.  Calcutta  1862,  Vol.  I,  p.  11." 

Notes  on  Murshiddhddj  dbe. 

The  description  given  of  the  town  of  Murshidabad  contains  nothing 
new  or  interesting.  The  short  history  whigh  the  author  gives, 
may  be  found  in  the  Araish  i  Mahfil  (ed.  Lees,  p.  114)  and  in 
Thornton's  Gazetteer  of  India.  But  the  following  extracts  are  perhaps 
of  interest. 

cu>t^->  sa^Ai.  vjr^Uo  c^^  ^>  ^b>j>j  Ji»  J  •  ^>^W  U^A  j^>kj 

•  ^oy.  ujji  ^J  ^  ij^.  cTtj  ,jii  jf  «^y>^  ^^3  ^^f  Zs  ^ 

•  Articles  6  and  7  mention  oompensations  payable  to  Hindooa  and « Muham- 
madans.'  The  «*  Treatises,  Engagements,  Sunnuds,  Calcutta  1863"  has  instoad  the 
reading  "  Gentoos  and  Mnsulmana."  It  appears  that  the  Engb'ah  in  India  at  the 
time  of  Sir^nddanlah,  need  the  terms  •*  Moors  <md  Oenioos  for  Mnhammadana 
imd  Hindns."  Even  Orme  uses  these  terms,  althongh  he  objects  to  them,  on 
the  score  of  their  incorrectness,  recommending  Musuhnans  for  Moors  Gentooi 
isPortngnese  and  the  same  as  Gentiles,  heathens.  Perhaps  it  may  be  of  interat 
to  mention  hwe  a  few  other  differences  in  nsage.  Thus  the  word  Subah  was 
employed  for  Subahd^r.  The  word  HimoOwya  was  nnlpaown  and  Indian  Oaueasus 
nsed  mstead  of  it.  Peon  had  the  meaning  of  irregular  infa/ntry,  Murshidabad 
was  spelt  wid  prononnc^  Mweadawid  (the  vulgar  still  pronoumce  it  Mukshidabad 
or  Muksidabad)  j  we  find  also  Orixa  for  Orissa,  Morattoes  for  Mahrattas 
Piian  for  Pathau,  p^itrmcMtn^  for  firmdn,  Bchih  for  Sh6h,  Jchanguir  fo^ 
Jehangir,  Industan  for  Hmdnstin,  Helebds  for  Ilahbis,  now  called  Allahahad 

^\^*'^  ?Jj?  *"v!''^iT'^'  "^^^^S?'  i!^°,.,T/^  Mu^adavadis  a  corruption  of 
Makh^u^dd,  the  old  name  of  MurshiddblLd. 
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^      ^  ^        •  tf* 

J  y/i  wJfiA  ^  ji  cM  *^  j't-'  •  •*^ii  t  is"*^  v^  «^ju 

Jt^«   cA^   iS^J^   r^   <^V^    C5^i  «^*!;^   tift-jl^T   j^AftftJ^f 

{ r  ) 
f ^  ^  Uj^  ^  5aA  lyA^  u^  uj!/i>i  ^^  v*0^  i  j>>*^  v?^  jS-a^ 

\   AXAffJ   jyf^^    ^^  ^y 


"  Among  the  old  buildings  was  tbe  Im^mb^rali  built  by  Sir^jad- 
daolah,  tbe  grandson  of  'Ali  Yardi  Kh^.  It  bad  been  built  with 
care  and  reverence,  Muhammadan  workmen  alone  having  been  employed 
in  the  work,  and  Hindoos  excluded.  The  Nawfib  laid  the  first  brick 
with  his  own  hand  and  put  lime  over  it,  after  which  the  workmen 
commenced*  In  the  midst  of  the  Im&mb&rah,  a  piece  of  ground, 
called  Madinah^  was  dug,  to  the  depth  of  a  man,  which  was  filled 
with  holy  earth  i.  e.  earth  from  Earbal^.     The  author  of  the  Riy^ 


*  An  adjoctive  of  $jfo  Tbns  of  $^^  ^i/o^m  ^c,  the  a^'eotives  are  writton 
l^fi^  ijoym  Vullere  (Pers.  Diet.  I.  p.  605)  spells  f^^  without  a  hamzah, 
as  he  does  not  nnderatand  the  words  of  the  Bah&r  i '  Ajam. 

t  The  word  is  ^j^  and  the  ^^  is  the  %s»^^j  /cb.    Johnson  gives  a  word 

f^^y^  fiam«(2<  which  VnUers  adopts,  p*  1352  of  his  Dictionary.  There  is, 
howerer,  no  such  word.  A  similar  mistake  is  the  word  jJumwo  givon  by 
Ynllen^  p.  1183.  He  says  the  ^  is  suffix,  but  it  is  the  ^A^y  ^L;  oa  in 
\M  ««d  ^^^   ^  and  ^^A^ 

X  The  dictionaries  give  only  A^amI^^, 


98      Notes  an  Sirdjuddaulak  and  ike  tovK  of  Munh{ddb6i.      [No.  2, 

Qssalit^  and  others  have  written  encominms  on  the  beaaty  of 
this  boilding.  On  all  fonr  sides  were  rooms.  On  the  east  were 
vestibules  lying  within  other  vestibnles  Cadng  towards  the  west, 
with  a  polpit,  and  a  place  set  aside  for  an  assembly  room  [wherein 
the  elegies  on  Hosain  are  read].  There  were  similar  vestibules  facing 
towards  the  east  in  the  western  part  of  the  building,  in  which  were 
nearly  a  hundred  flags  and  the  sacred  coffins  made  of  silver,  gold,  glass 
and  wood.  Daring  the  Mnharram  the  Qorfin  was  here  chaunted 
day  and  night,  and  at  fixed  times  daring  the  other  months.  North 
and  south  of  the  building  were  vestibules  of  the  same  kind  containing 
out-offices  for  theillaminations<&c.,  where  hundreds  of  workmen  kept 
themselves  in  readiness  [during  the  Muharram]  to  illuminate  the 
place.  The  verandahs  of  the  second  story  contained  screens  of  mica, 
behind  which  the  lamps  hung.  On  the  screens  themselves  were 
pictures  of  men  and  animals  and  flowers  which  looked  wonderful 
when  iUaminated.  All  kinds  of  chandeliers,  in  large  numbers,  were 
in  the  vestibules,  as  also  diw^tfgfrs,  Ifitahs  and  mardangi».*  The 
whole  building  was  illuminated.  In  the  northern  and  southern 
vestibules  were  two  representations  of  the  Burdq  [the  horse  on  which 
the  prophet  ascended  to  heaven],  each  with  a  human  face  and  a 
peacock's  tail.  The  length  of  the  tails  reached  to  the  roof  of  the 
house.  Well  polished  shields  and  china  or  silver  plates  were  fitted 
into  the  feathers  of  the  tail,  to  represent  the  round  spots  in  the 
feathers  of  a  peacock.  Polished  swords,  Ejiraulis  [a  kind  of  short 
swords]  and  daggers  were  placed  round  these  shields  wonderfully 
arranged,  and  hundreds  of  wax  candles  gave  the  whole  a  striking 
appearance.'' 

This  old  Im^b&rah  was  burnt  to  the  ground  in  1253  A.  H.  daring 
a  grand  display  of  fireworks,  "  in  the  twinkling  of  an  eye."  A  new 
one  was  built  up,  according  to  the  plan  of  the  former  and  at  a  cost 
of  six  lakhs  of  rupees,  by  the  Naw&b  Manyur  'All.  Its  date  (1264 
A.  H.)  was  expressed  by  the  letters  of  the  words  ^4^  i^  (the  grove 
of  Karbald).     Whilst  the  edifice  was  building,  the  workmen  received 

*  Oar  Hindiist&m  Dictionarios  do  not  give  these  words.  Bfwargir  or 
Diw&lgir  is  a  lamp  resombling  oar  oarringo  lamps,  three  sides  being  made  of 
glajBS,  one  of  metal.  Lalah  (pr.  talip)  is  a  lamp  with  one  or  more  reuad  shadoSt 
MarcUbgi  is  the  liindustani  word  for  ^  Aigand  lamps,. 
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their  food  in  addition  to  their  wages,  and  also,  when  the  building  was 
finished,  a  present  of  a  double  shawl  and  a  handkerchief.     **  At  that 
time  you  could  see  shawls  in  every  lane  of  Murshid&b&d/' 
Bearding  the  Muharram  festivities  the  author  says  : — 

f^j^c;***  *^*^-l  •  «>^^^  «iili-ji  4L,ijf  ^  *-•  j,>  J  er^j;  ^f^  *-•  j^ 

^  C!H-^  »«^  <JLr^i  3  %^\y^  «aiy  j    AU^    iXJj    «*•  j6  •  4^«3^    ^tL 

•  «>J|  jtjll*  tt^iyL  «ll5f,  J 

"  As  in  Murshid&b&d  the  Shi'ahs  are,  by  the  blessing  of  God,  the 
reigning  sect,  the  mourning  for  Husain  and  the  making  of  ta'ziahs 
ioim  a  most  important  part  of  the  divine  worship.  No  house  is 
deetitnte  of  this  spiritual  blessing.  If  a  man  is  poor,  he  will  put 
a  few  lamps  in  a  separate  part  of  his  hut,  called  the  place  of  vows, 
uid  pnt  up  some  flags.  At  a  fixed  time  the  women  and  children 
of  the  house  chaunt  a  few  couplets  of  elegies  and  mourning  hymns^ 
ny  a  prayer  and  then  perform  the  Shiwan  [t.  e.  they  weep  for 
Hmain  and  beat  their  heads  and  breasts]. 

'*  If  a  man  is  of  the  middle  class,  he  joins  with  two  or  three  of  hia 
neighbours.  Thej  perform  the  ta'ziah  in  common.  If  a  man  is  well 
to  do,  the  mourning  ceremonies  are  performed  on  a  grander  scale,  and 
•  few  "  reciters"  are  appointed.  Very  rich  people  go  still  further 
uxd  distribute  sweetmeats,  sherbat,  coffee  berries  and  roasted  coriander- 
s<^.    80  in  every  quarter  of  the  town.    Night  and  day  people  are 
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engaged  in  tbese  works  of  charity.  At  the  "  thresholda"  of  the 
N&zim  and  his  relations,  there  is  something  more.  They  have  among 
their  attendants  reciters  of  elegies,  describers  of  the  grave  of  Hasain, 
conplet  singers,  Khutbah  readers  and  historians." 

The  im&mb&rah  presents  a  grand  spectacle  during  the  Habarram. 
Food  is  daily  distributed  to  the  believers.  In  the  evening  there  are 
fireworks  and  illuminations.  On  one  day  the  Naw6b  also  comes.  After 
alighting  from  his  palki  at  the  southern  gate,  he  is  conducted  inside, 
and  takes  his  seat  on  a  black  carpet,  over  which  a  white  embroidered 
coverlet  is  spread;  for  a  black  carpet  is  used  on  this  particalar 
occasion  instead  of  a  bolster.  Elegies  are  again  recited,  after  which 
sherbat  and  spices  are  handed  round.  Thousands  of  people  are 
admitted,  but  only  such  as  come  with  either  a  turban  or  a  pagri.^ 


c5^  ih^  ^'  J  '^b^^J^.  ^  i/^^  ^b^  ^j^  i:fiji  h^  y 

•  In  the  original  J^^-^  k  *^U* 

t  So  aooording  to  the  MS.    Bat  the  aufchor  means  the  Hindustani  ^^i^Axio 

I  may  remark  here  that  the  Arabic  t^^^  [the  name  of  the  12th  im^m]  ia 

pronoonoecl  ^o^xvA  oU  overBengal,Q6pccially  in  proper  nouns  as  fs^^  C      ^ 
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J   •  AuU^  J3-0   ^Ixfi^i^^j^   Jj^    Axjjj    [AjlyA  c»U^    ^  ^^jil^ 

J  -^i;**    »D  f^y^h  j!y^J  ^^  3  i/^.  c^'  «lr^  ».i^J  J  *^  ^ 

%/ J'i  •r^Lr*  i^l^  v>*^  ;f*^  J  '^^f  f 'Lr^  l^s:^^^    A^  g^i^^^-^ 
t^J^j  Ur>|;5  J  AjJjOjAxio  vfi*xU-»  AA^o  J  *^^v/^  yJ^jJ^  ^'j^J  (^  «!r^ 

^>^  «/*  et^  f^-^  ^-;!>^  f'^s?'^'  ->*^-5Ji^  ^-^"^  •  «>^T  ^  (f^^^jid  *- 

JUSo  AT  c^-i  ^^1^    e;^  tf^  v!;''^   C5*^  -;^^    vlP  *«*>^^  *i/ 


"  Elegiac  verses  are  also  sung  in  Bengali  by  singers  called  BhaihiydJ. 
They  sit  in  the  Im6mbirah  and  ronnd  about  the  building,  arranged  in 
troops  of  15  or  20.  One  of  them  who  can  read,  has  in  his  hand  an 
elegy  written  in  Bengali  characters.  He  reads  out  a  verse,  which 
the  others  repeat  with  him  in  chorus.  At  the  end  of  each  verse  they 
exclaim  Hy  !  strike  their  chests  with  both  hands  and  then  the  thigh s^ 
Some  strike  also  the  ground  with  their  feet  at  the  same  moment, 
the  sound  of  which  motion  produces  a  most  saddening  effect. 

"  For  the  harem  of  the  Begums  likewise  some  reciters  are  appointed 
and  the  chaunting  continues  here  also  to  the  10th  day  of  the  Muhar- 
ram.     Couplets  are  sung  and  flags  carried  about  in  procession. 

"  On  the  6th  day  of  the  Muharram,  t.  c.  the  7th  night  [as  the 
Muhammadans  like  the  Jews  commence  the  day  at  6  o'clock  p.  m.], 
the  Mihndi  of  Haszrat  Qasim*  (blessings  be  upon  him  I)  is  brought 
from  the  Niz&m's  palace  and  carried  in  procession  to  the  im&mbirah 

*  The  day  before  a  marriago  a  plate  full  of  m^hndi  or  henil  is  carried  in 
prooesnon  from  the  hoiue  of  the  bride  to  the  hoase  of  the  bridegroom  who 
stains  his  hands  with  it.  The  carrying  about  of  this  rod  dye  is  called  in 
Hind,  mehndi  uffidnd  and  in  Persian  hi7i4band{.  The  Shfahs  perform  this 
ceremonj  daring  the  Muharram  also,  in  remembrance  of  Qasim,  who  the  day 
after  his  marriage  [i.  e,  when  the  mehndi  prooesaion  had  been  performed]  was 
slain  at  Karbala  with  his  father  Hosain. 

14 
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with  groat  pomp  and  illuminations.     A  body  of  infantry  and  cavalry 
-  march  in  procession  before  the  mehndf,  the  Nawdb  and  attendants 
follow,  and  elegies  are  channtcd. 

'^  On  the  7th  day  the  Imdmb&rah  is  turned  into  a  harem  and  the 
Begums  attend.  They  put  fetters  on  the  Nawdb,  according  to  custom, 
and  a  chain  round  his  neck.  Hundreds  of  women,  high  and  low, 
receive  presents  on  this  occasion,  as  the  Begums  distribute  thousands 
of  rupees,  in  order  to  fulfil  certain  vows, 

"  On  the  8th  day  the  flags  are  carried  from  the  palace.  The  NawSb 
accompanies  them,  barefooted  and  walking  slowly,  with  pensive  mien 
and  great  dignity,  whilst  tears  unceasingly  flow  from  his  august  eye. 

"  On  the  10th  day,  called  ^Vshurd,  before  sunrise,  the  flags  and 
the  coffins  are  carried  to  Amaniganj,  a  place  about  2  kos  from  the 
palace,  where  the  coflfms  are  buried.  The  Nawab  again  walks  bare- 
footed in  the  procession,  and,  having  arrived  at  the  burial-place, 
orders  elegies  to  be  chaunted.  The  prayer  appointed  for  this  day  is 
tben  read.  About  noon  the  Nawdb  returns  to  his  palace.  The  others 
do  not  return  before  the  evening.  The  gathering  of  the  people  in 
Amdniganj  is  very  gi-eat ;  for  all  kinds  of  food  are  distributed  there 
to  the  poor  and  the  inhabitants  in  general.  Besides  there  is  ia 
Amdniganj  a  place  resembling  Kerbala,  laid  out,  from  pious  motives, 
by  the  Nawdb  Ndzir  Sayyidi  Darab  'All.  A  meeting  is  held  there  on 
the  2nd  Thursday  of  every  month. 

"  As  the  relatives  of  a  dead  person  prepare  a  dinner  40  days  after 
his  death,  a  large  public  dinner  is  also  prepared  in  the  Im&mbarah,  40 
days  after  the  end  of  the  Muharram  festivities,  i.  e,  on  the  20  th  day 
of  the  month  of  ^aiaxJ* 

I  may  remark  that  the  above  ceremonies  are  purely  Shi'ah.  Edu- 
cated Sunnis  abhor  them,  but  low  Sunnis  take  a  part  both  in  the 
Shi'ah,  and  also  in  Hindoo  festivities,  all  over  India.  The  Shi'ahs  in 
Calcutta  have  a  house  near  Manicktollah,  where  they  celebrate  the 
10th  day  of  the  Muharram  by  carrying  flags  about.  Elegies  are  also 
sung  and  the  shcwan  is  performed.  The  house,  which  is  called 
Rarbal^,  is  let  during  the  year,  but  the  tenants  have  to  leave  it 
during  the  Muharram. 

I  talce  this  opportunity  to  correct  a  prevalent  error,  which  even 
many  of  our  lexicographers  have  made,  viz.  that  the  ta'ziahs  are 


1867.]     Notes  on  Sirdjuddauldh  and  the  toxon  of  Murshiddhdd,      103 

carried  abont  in  remembrance  of  the  death  of  Hasan  and  Httsain, 
Bat  it  is  in  commemoration  of  the  death  in  battle  of  Hnsain  and  hi^ 
family  only.  Hasan  had  died  a  year  before  Husain  of  poison.  Nor 
do  the  Shi'ahs  exclaim  in  their  lamentations  '^  Hasan  Husain  I''  bnt 
"Httbain,  Husain  !*'  or  "  yd  Husain!  merely. 

As  a  custom  peculiar  to  Mnrshiddbdd,  the  author  mentions  a  grand 
tiinual  display  of  fireworks  and  a  feast  given  by  the  Naw&b  on  the 
last  Thursday  of  the  month  of  Bhddon,  to  which  the  English  gentry 
of  Berhampore  are  generally  invited. 

A  large  raft  of  100  cubits  square  is  made  of  plantain  trees  and 
bamboos  and  covered  with  mud.  In  the  midst  of  the  raft  a  small 
fortress  is  built,  to  the  walls  of  which  all  kinds  of  fireworks  are 
attached.  At  the  order  of  the  Nawdb,  the  raft  is  launched  (bhasand) 
and  steered  to  the  other  side  of  the  river,  when  the  fireworks  are  let 
off.  The  whole  is  done  to  the  honour  and  glory  of  Haszrat  Khwajah 
Khiszr,  (may  blessings  be  upon  him). 

Smaller  rafts  (hind,  bera)  are  put  on  the  tanks  by  Muhamraadana 
of  the  lower  classes  all  over  Bengal  on  every  Thursday  during  tho 
month  of  Bhddon.  The  simplest  ones  consist  of  joined  pieces  of 
Iwmboos  or  plantain  trees,  with  a  few  sweetmeats  and  a  small  lamp 
placed  on  them.     They  are  made  In  order  to  discharge  vows. 

I  do  not  know  the  origin  of  this  custom,  nor  the  area  over  '  which 
it  extends.  It  is  in  all  probability  of  Hindoo  origin.  But  it  reminds 
me  of  an  attribute  of  Khiszr  as  the  guide  of  wanderers,  who  loose 
their  way  in  the  darkness  of  the  night.  Indeed  one  must  have  seen 
the  darkness  of  a  night  in  Bengal  during  the  month  of  Bhddon,  to 
know  what  darkness  really  is. 

Notes  on  ilie  style  of  the  hooJc, 

The  writer  succeeds  in  expressing  his  ideas  clearly ;  awkward 
sentences  occur  seldom. 

The  style  of  the  book  is  Hindustani-Persian,  i.  c.  Persian  words 
arranged  according  to  the  genius  of  the  Hindustani  language*  Tho 
general  failings  of  all  Indian  writers  in  Persian,  from  Abulfaszl  down- 
wards, appear  also  here.  A  preference  is  given  to  long  periods  with 
participial  constructions  corresponding  to  Hindustani  forms  as,^^ 
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^y  (fee.  The  apodosis  (^t>^)  is  generally  introdaced  by  words  like 
i^^  c^ir^}  ^[x^^J^i  ^je^;<>  <fec.,  which  corresponds  to  Hindostani 
correlative  adverbs  as  v^  ft^d  S^i  >^  and  j3  (fee.  Many  phrases  are 
purely  Hindustani,  e.  g.  ^j\^  c^dj«w  ^jIju  a^  o*^|  wa^  j  «t*^^  1*j 
'^  the  building  is  remarkable,  so  that  ithas  aconnection  with  seeing,"  i.  e^ 
<<  yon  must  see  the  building  to  comprehend  its  beauty,"  or  as  one  would 
say  in  Hindustani  i^^^j  ^^  ^t  J^'^  you  must  see  it,  in  order  to 
judge.  vs)«i^t^3Ui  for  the  Persian  c^^jUi  is  the  Hindustani  ^J^j^, 
The  phrase  ij^\^j^  c5'*HM^  ^^r  eH^  ^  is  Hindustani  for  LaI^i  i^A^^, 
The  phrase  ^^  ^ j^  dfj^  iDjif^  is  Hind,  for  ^^lAJiJ^ytio  c^jmo.  The 
author  uses  also  many  Hindustani  words  quite  needlessly,  e.  g, 
{D\j^^j^j^^  *-«j^  for  ii)\j^  Ajj^v£*Aft.«-«j,i.  I  was  astonished  to  find 
the  following  monstrosity  in  the  chapter  on  Murshid&b^    ^y^^^y^j 

'^  It  was  also  the  custom  of  the  former  Nawabs  to  send  in  the 
month  of  August  for  those  government  boats  which  were  at  Dacca." 
The  most  learned  Persian  scholar,  unacquainted  with  Hindustani^ 
would  not  know  what  to  make  of  the  ^  before  ^^i^.  It  is  very 
good  Hindustani*  and  stands  for  j^.  ^  i^^^  is  Indian  usage  for 
l^Autb/,  Hindustani  authors  also  insist  upon  writing  Sl^jb  for  sL^jU, 
as  .>b  has  an  obscene  meaning  (Y.  Bahdr  i  'Ajam).  wtyi  is  a  curious 
Arabic  plural  of  the  Persian  w»y,  "  The  phrase"  ^jj^  (jh^\  "  plun- 
dered things"  is  a  serious  blunder.  It  looks  as  if  the  author  had  made 
a  participle  of  the  noun  £»;Lp  mistaking  the  o  for  a  radical. 

The  handwriting  of  the  MS.  is  a  bad  SJukastah, 

*  ^1  u^  u^  ^^S  c;Ui^>^  ^jA^  ^x^  ttJj^^J. 
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Notes  on  Buddhist  Remains  near  Mynpoorie, — By  C.  Hornb,  Esq, 

B.  a  s. 

[Beceiyed,  October  Both,  1866.] 

At  a  distance  of  from  10  to  25  miles  to  the  south  of  Mynpoorie 
extends  of  line  of  high  Kheras,  distant  3  or  4  miles  apart. 

On  each  of  these,  in  ancient  time,  was  some  large  building,  but  owing 
to  their  general  transformation,  some  hundred  years  since,  at  a  time 
of  anarchy,  into  square  mud  forts,  traces  of  these  ancient  buildings  are 
hard  to  find. 

In  my  former  notes  relative  to  Kerouli,  Maloun  and  K^nemganj, 
I  recorded  evident  traces  of  Buddhist  buildings  of  probably  the  3rd 
or  4th  century  A.  D.,  but  in  the  mounds  recently  visited,  I  have  not 
been  so  successful. 

Leaving  Bdjdniganj  canal  station,  opposite  to  which  is  a  village 
perched  on  a  high  mound  with  its  usual  jheel  around,  created  by  the 
excavation  of  earth  to  form  the  said  mound  which  I  could  not  visit, 
I  proceeded  to  Tukrow  (canal  station),  nearly  west  for  6 J  miles. 
Three  miles  from  there,  still  going  west,  I  arrived  at  Bhawanti,  a 
village  similar  to  that  just  spoken  of  and  proBably  worthy  of  a  visit — 
but  the  sun  forbad  my  examining  it,  and  I  pushed  on  to  Kurhat — 
vhich  is  a  mound  of  great  extent,  with  a  very  large  jheel  almost 
enclosing  it. 

Here  the  fort  arrangement  had  been  carried  out,  as  shewn  in  Fig.  1 ; 
but  I  was  fortunate  in  finding  some  very  ancient  solid  brick  blocks 
cut  into  ornamental  patterns  with  a  tool.  (Fig.  2.)  This  block 
was  burnt  in  one  piece  and  was  of  very  fine  texture. 


Fig.l. 
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Fig.  2. 
14  inch. 
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Fig.  3.  Tho  next   illustration    was  a    finial 

comer  oraauient.  (Fig.  3.)  The  cutting 
was  very  eliarply  done,  and  I  foaod 
fragments  of  many  other  such  bricks. 


7r 


1\'  thick. 


Fine  tunltut  blocks  are  rare  here,  and  etono 
is  quite  unknown,  hence  the  use  of  brick. 
There  was,  however,  one  small  column  shaft  in 
fine  kunkur  (Fig.  4)  which  showed  tho  trace  of 
a  small  building,  probably  early  Hindoo. 

There  were  also  heaps  of  fragments  of  small 
kinriaroH  or  chembs,  such  as  are  seen  around 
later  statues  of  Buddha,  as  well  as  2  pair*  of 
feet,  with  one  or  two  round  faces  with  very 
large  car-ringa,  so  that  I  think  that  this  village 
would  repay  a  careful  search. 
From  Kburrah  to  Soj  ia  only  2  or  3  miles.  Soj  is  a  mound  of  vast 
extent  with  a  very  large  square  mud  fort  rising  40  feet  on  ita  crest 
..nd  an  immense  jheel  stitching  away  from  its  base.  iNear  the  jheel 
is  an  arrangement  of  old  kunknr  blocks  16'  X  lO'-heing  5  .-ourscs 
4'-9"  in  height  with  many  blocks  lying  around,  amongst  which  I 
identified  the  centre  block  of  a  Jain  ceiling  as  per  fig.  5  in  the  margm. 
grg^  This   from  its  size  would   indicate  % 

hnilding  of  small  size  ;  but  kunkur  ia 
a  formation  which  doca  not  teadil; 
indicate  age. 

I  also  noticed,  set  np  as  a  sacred  post, 
a  kunkur  ornament  n  being  a  large 
finial,  the  aame  as  i-i  found  at  M«- 
lonn.    A  portion  ot  a    statne    of 

Buddha,  being  from  the  waist  to  the 
feet,  also  occurred,  but  I  was  much 
disappointed  at  finding  BO  Uttle  that 
was  really  ancient. 


1SC)7.]  Buddhist  Carvings  at  Budh  Gayd,  lOT 

Saman  is  abont  2^  miles  west  of  Soj,  on  a  mound,  with  a  jheel, 
snd  is  entirely  bailt  in  the  said  mound.  It  is  the  residence  o£ 
Kulljan  Sing,  agent  for  the  Bajah  of  Mjnpoorie,  and  might  repay 
a  visit. 

Proceeding  still  further  west,  we  came  to  Kishni,  on  the  metalled 
road  from  Futtjghur  to  Etawah.  Here  was  one  large  mound  coyered 
with  baildings  in  occupation,  and  so  nearly  inaccessible  archaeo- 
*ogically ;  and  a  smaller  mound  from  which  I  was  told  large  squaro 
bricks  were  excavated.  I  found  here  a  heap  of  broken  Hindoo 
deities,  but  not  a  trace  of  Buddhist  remains. 

Near  Kurhul  I  also  saw  a  round  mound  from  which  they  said 
large  bricks  were  taken,  but  neither  at  Kishni  nor  at  Kurhal  did  I  seo 
an  ancient  brick  either  Ipng  about  or  built  into  any  structure. 

The  oldest  coins  I  could  get  were  some  copper  ones  of  the  Delhi 
kings,  but  I  have  no  doubt  but  that  Hindoo  punch  coins^are  some* 
times  found.  This  line  of  country  is  worth  carefully  exploring,  and 
as  a  road  from  Kurhal  to  Kishni  is  in  course  of  construction,  others 
will  find  it  an  easier  matter  than  I  did. 


^Ues  on  the  Carvings  on  the  Buddhist  Bail-posts  at  Budh  Gayd, 

By  C.  HoRNE,  Jb'sq,  G,  8. 

In  submitting  to  the  Society  the  accompanying  drawings  of  the 
more  remarkable  of  the  carvings  on  the  Buddhist  rail- posts  at  Budh 
Gaya,  some  from  the  court-yard  of  the  mahant,  but  chiefly  from  the 
little  temple  by  the  tower,  I  would  beg  to  draw  attention  to  some 
of  them — 

Plate,  No.  IV.  Firstly. — The  boat  scene,  almost  identical  with 
the  one  figured  by  Cunningham  in  the  Bhilsa  Topes. 

Secoruily. — The  rest  of  the  upper  portion  is  of  the  same  sheet,  all 
of  them  copies,  doubtless  of  Buddhist  rails,  pillars,  and  buildings. 
Here  we  find  the  round  and  pointed  arch,  but  this  argues  nothing, 
when  we  remember  that  there  were  imitations  of  wood  work  and  of 
thatch  and  bamboos  as  in  the  cuve  of  the  rock  temples  of  Barabur 
close  by,  * 
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Thirdly, — The  central  compartments  are  curious,  but  need  little 
remark.  At  first  I  took  them  lor  astronomical  emblems  as  signs  of 
the  zodiac,  but  I  do  not  think  they  are. 

Fourthly, — The  lower  ornament  is  nearly  the  same  in  all. 

Memo, — Although  drawn  one  over  the  other — it  does  not  follow 
that  the  identical  three  were  upon  one  and  the  same  rail-post. 

Plate  No,  V. — The  figure  shewn  as  No.  2,  to  the  left,  is  rather 
unusual.  It  wants  all  the  refinement  of  Buddha,  and  does  not,  I  think, 
represent  him. — There  is  another  such  figure  let  into  the  wall,  as  yoa 
enter  the  lower  room  in  the  great  tower  on  the  right  hand,  inside  the 
doorway.  The  fifth  sketch  puzzled  me.  It  is  perhaps  intended  to 
represent  a  good  trick.  To  the  extreme  left  is,  what  I  believe  to 
be,  the  only  remnant  yet  found  in  Benares  of  a  Buddhist  rail.  It  is 
much  defaced,  and  obliterated  with  dirt  and  ghee,  and  stands  nearly 
opposite  to  the  door  of  the  golden  temple  on  the  left  hand  of  the 
street. 

The  demon  face  to  the  extreme  left  of  the  centre  one  mucli  resem- 
bles the  Sarnath  demon  face ;  whilst  the  cornice  is  very  bold,  free, 
and  handsome.  The  single  demon  face  inside  the  brick  tower,  left, 
above  the  floor  of  the  highest  chamber,  must  have  been  built  in,  when 
the  tower  was  built,  and  I  should  not  assign  any  great  age  to  it. 

The  portion  of  the  Singhdsan  or  idol  shrine  drawn  nearly  to  scale, 
and  which  shews  the  holes  into  which  were  set  the  fastenings  of  the 
metal  covering,  is  very  curious.  It  exactly  corresponds  in  style  to 
the  whole  of  the  exterior  plaistering  of  the  great  tower,  and  in  the 
event  of  the  arches  having  been  declared  to  be  coeval  with  the  tower, 
I  must  amend  my  former  opinion,  and  would  hold  that  the  tower  was 
rebuilt,  interiorly  arched,  and  wholly  plaistered  at  or  about  500  A.  D. — 
the  date  of  Amara  Sinha,  when  the  original  Buddhist  railing  included 
both  the  Bo  tree  and  the  tower. 

In  conclusion,  I  may  remark,  that  although  my  drawings  are  very 
defective,  yet  the  original  carvings  are  veiy  rude,  and  clearly  betoken 
their  early  execution. 
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3%e  Pegu  Pagoda. — By  Capt,  H.  A.  BbownE)  Deputy  CommtMioner 

of' Rangoon, 

[Beoeired  Not.  28th,  1866.    Bead  5th  Beo.  1866.] 

Every  ancient  Pagoda  in  Burmah  lias  its  Thamaing  or  "  sacred 
chronicle,"  giving  an  account  of  the  relics  or  qnasi-relics  which  it  was 
Inilt  to  enshrine,  the  names  of  the  kings,  rnlers  or  other  distinguished 
personages  by  whom  it  was  erected  or  has  since  been  repaired  or 
embellished,  in  short  its  history  from  its  foundation  down  to  a  recent 
time.  The  commencement  of  those  chronicles  is  of  a  more  or  less 
mythical  character;  the  founding  of  each  particular  pagoda  being 
comiected,  if  possible,  by  its  historian  with  some  event  in  the  life  of 
Oandama,  who  is  fabled  to  have  visited  these  regions  after  he  became 
a  Baddha.  Some  gleams  of  real  history  may  be  detected  even  in  the 
mythical  portions  of  the  narratives,  but  later  on  the  chronicles  are 
irathful  contributions  to  the  history  of  the  period.  To  disunite  some 
of  these  from  the  obscurity  of  the  Hpoongyee's  book-chests,  and  give 
•acompendioas  description  of  their  contents,  will  not  be  an  uninterest- 
ing task,  and  the  results  may  be  useful  to  the  author  who  will  some 
day  write  "  The  History  of  Burmah,"  as  well  as  interesting  to  the 
general  reader. 

One  of  the  most  ancient  and  famous  among  the  Pagodas  of  Burmah 

18  the  graceful  structure  known  as  the  Shwe  Hmawdaw  C  QCq6cOo5 

at  the  town  called,  by  Europeans,  Pegu,  and  by  Burmans,  Pago  OCqS 

or  Paigoo  ^COS  ,  but  formerly  known  as  Hanthawadie  o5cX>D0cB ' 

which,  since  the    decline  of  Thatoon  ODCG)  twelve  centuries  ago, 
W  been  the  capital  of  the  Taking  nationality. 

Hanthawadie  is  derived  from  the  "  Hantha"  (Goose  or  Brahminee 
Duck),  the  national  bird  of  the  Talaings.  Concerning  the  manner  in 
which  this  bird  came  to  be  selected  by  the  Talaings  as  their  emblem, 

*  The  name  "  Pago"  appears  to  be  of  Burmese  not  Talaing  derivation.    It  is 

■aid to  be  a  oormption  of  Paikho"  OCS  or  Beau-thief,  from  some  old  legend 

connected  with  the  place. 

The  name  of  the  pagoda  "  Hmawdaw"  is  a  corraption  of  the  Talaing 
Hpot^law  which  is  interpreted  in  Burmese  as  "  Bhoorabyan,''  a  *'  winged"  or 
%iiig  Bhoora. 
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4he  following  faUe  in  narrated.  When  Gaadama,  in  the  eighth  year 
after  he  became  a  Baddha,  was  on  a  preaching  tour  in  these  parts,  ke 
passed  by  the  hill  on  which  Hanthawadie  was  afterwards  bailt,  and 
there  seeing  two  ''  Hanthas/'  which  with  joined  wings  paid  him 
obeisance,  he  foretold  that  1116  years  after  his  death,  there  would  be 
built  on  that  spot  a  town  which  would  become  the  capital  of  a  race 
of  monarchs  and  an  important  city.  As  he  foretold,  so  it  came  to 
pass.  On  this  site,  which  is  just  oatside  the  eastern  wall  of  the 
present  town,  the  original  founders  of  the  Talaing  kingdom  of  Pegu, 
Thamala  and  Wiemala,  built  the  old  city  of  Hanthawadie,  about  573 
A.  D.  The  district,  which  took  its  name  from  the  capital  town, 
contained  at  its  most  fionrsihing  period  32  cities  or  townships,  and 
included  the  eastern  half  of  the  present  district  of  Rangoon,  with 
parts  of  Toungoo  and  Shwegyeen.  The  following  are  the  munes  of 
the  thirty-two  cities. 

1.  Dengmai;  2.  Zarayboon;  3.  Hmawbyo;  4.  Lagwonbyeng; 
5.  Akharaing ;  6.  Ma-oo ;  7.  Bamanago ;  8.  Bamawatie ;  9.  Hmaw- 
bee;  10.  Hlaing;  11.  Hpoungleng;  12.  Htandawgyee;  13*. 
Peedwot;  14.  Zeta;  15.  Zoungdoo;  16.  Hpa-aing;17.  Merengzaya 
18.  Tagnabhoung;  19.  Meng-raihla;  20«  EUkwlieya;  21.  Zaingana* 
ing. 

The  whole  of  these  twenty-one  townships  are  within  the  limits 
of  the  present  district  of  Rangoon,  and  the  names  may  all,  with  the 
exception  of  Nos.  1,  2,  3,  6,  7,  8, 13,  14, 16, 18  and  19,  be  found  in 
the  Map  of  Pegu.  Those  which  are  not  now  traceable  among  the 
existing  towns  or  divisions  of  the  district,  were  situated  as  follows  3 
No.  1.  Dengmai,  on  the  bank  of  the  Sittang  river,  south  east  from 
Pegu.  No.  2.  Zarayboon,  now  known  as  Zwaiboon,  in  the  same 
neighbourhood.  No.  3.  Hmawbyo,  doubtful.  No.  6.  Ma-oo,  part 
of  Akharaing.  No.  7.  Ramanago,  the  present  town  of  Rangoon. 
No.  8.  Ramawatie,  the  country  round  the  present  town  of  Rangoon. 
No.  13,  Deedwot,  north  of  Pegu.  No.  14,  Zeta,  north  of  Pegu. 
No  16,  Hpa-aing,  on  the  bank  of  the  Irrawady,  opposite  to  Danoobyoo. 
This  division  existed  up  to  the  annexation  of  Pegu,  when  the  circle 
of  Hpa-aing  was  amalgamated  with  that  of  Tagay.  No.  18,  Tagna- 
bhoung, between  Hmawbee  and  Hlaing,  No.  19,  Mengrai-hla,  next 
to  Tagnabhoung. 
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The  following  are  the  cities  wUch  lie  witbin  the  limits  of  the 
piBsent  district  of  Shw^gyeen.  No.  22,  Koukmaw ;  No.  23,  Ban-myo ; 
No.  24,  Doontsaran ;  No.  25,  Kyeekya ;  No.  26,  Tsittoang  (8it- 
Uag);  No.  27,  Atha;  No.  28,  Ywongzaleng ;  and  the  remainder 
which  are  in  the  district  of  Toangoo,  are — ^No.  29,  Toonkhan,  No.  30^ 
fiaiawari,  No.  31,  Baingta,  No.  32,  Wenghpyaing. 

Below  is  a  table  shewing  the  names  of  the  kings  by  whom  these 
towns  were  foonded  and  the  dates  assigned  to  the  reigns  of  the  kings. 


Name  of  City, 

Name  of  King^ 

Datet 

?/  Betgn. 

B.E. 

A.D. 

Koakmow. 

Thamala. 

614 

1152 

Banmyo. 

Ditto. 

Doontsaran. 

Ditto. 

Kyeekya. 

Ditto. 

Tsittonng. 

Wiemala» 

626 

1164 

Dengmai. 

Ditto. 

Zarayboon* 

Ditto. 

Atha. 

Ditto. 

Hmawbyo. 

Mahiemoora 
Ariendaraza» 

550 

1188 

Lagwonbyeng, 

Ditto. 

Akharaing. 

Hientharaza 

557 

1195 

MaKW. 

Ditto. 

RamanftgT> 

Poonnarickha. 

697 

1335 

Bamawatie. 

Ditto. 

Hmawbee. 

Ditto. 

Hlaing. 

Ditto. 

Hpoangleng. 

Tietharaza 

712 

1350 

Byeenya-oa 

731 

1369 

Deedwoi 

Ditto. 

ZeU 

Ditto. 

Zoongdoo. 

Ditto. 

■ 

Upo-aing. 

Ditto. 

Doonkhan. 

Ditto. 

Bainwai. 

'  Ditto. 

Herengzaya. 

Ditto. 

Tagnabhooug. 

Ditto. 
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Mengi-aihla. 

Ditto. 

Kawlieya. 

Razadhicrit. 

743 

1381 

Baingta. 

Ditto. 

Wenghpyaing. 

Queen  Beenya  daw  San 
Shang  tsaw-boo. 

850 

1488 

Gwon-zaleng. 

Dliammatsedee. 

864 

1502 

Zainganaing. 

Thoo-fifaeng-taga  Riwot  pi 

Le901 

1539* 

The  dates  in  the  above  table  are  those  given  in  the  "  Thamaing'* 
of  the  Shw6  Hmawdaw,  bat  it  is  clear  that  in  this  particnlar,  t.  e.  as 
regards  dates;  the  chronicle  is  altogether  wrong.  The  year  1116  of 
the  religious  era,  in  which  yeat  Pegu  is  said  to  have  beeh  founded, 
corresponds  with  the  year  493  of  king  Thamoondarie*s  Era  (573  A.  D.) 
but  the  chronicle  gives  the  year  514  of  the  present  secnlai*  era  as  the 
date  of  this  occurrence  A.  D.  1152.  This  makes  a  difference  of  579 
years  in  the  date  of  Thamala*s  feign. 

The  Shwe-Hmawdaw,  like  many  other  pagodas,  is  said  to  have  been 
built  in  order  to  enshrine  two  of  Gaudama's  hairs.  The  legend 
relates  that  in  the  sixth  year  after  Gaudama  had  obtained  omniscience 

«  ■ 

*  There  are  five  different  prae  known  in  Banneee  Chronology.    They  are  as 

follows  : — 

1st. — The  Eawza  era  which,  after  lasting^  8650  years,  was  abolished  by  Bhodaw 
Eentsana,  grandfather  of  Gaudama,  in  B.  C.  691. 

2nd. — Bhodaw  Eentsana's  era,  which  lasted  148  years  only,  until  Gandama's 
death,  B.  G.  543. 

8rd. — King  Ajatathat's  or  the  Eeligions  era.  This  lasted  624  years,  until 
A.  D..  82. 

4th — King  Thamoondarie's  era.  In  82  A,  D.  Thamoondarie,  king  of  Proxne, 
superseded  the  Eeligions  era,  as  far  as  secular  purposes  wore  concerned,  by  his 
own  era  which  he  established  from  the  622nd  year  of  the  Beligious  *  era,  A.  D. 
80.     This  era  lasted  562  years,  until  643  A.  D. 

6th. — Pagantsaw  Kahan's  or  Pooppatsaw  Eahan's  era.  In  642  A.  D.  this 
king  of  Pegu  abolished  the  Prome  era  and  established  his  own,  making  it 
commence  from  the  year  560  of  the  former  era.  This  era  has  now  reached  its 
1228th  year. 

Another  era,  but  little  used,  known  as  Gnyoung  Mangtara's  era,  which  lasted 
798  years,  was  synchronous  with  a  portion  of  the  present  era. 

According  to  Burmese  computation,  therefore,  the  following  number  of  years 
have  elapsed  since  the  death  of  Gaudama  :— 

Ayatathat's  Era,  years 622 

Thoomoondarie's  Era,   .• ; 560 

Pooppatsaw  Bahan's  Era, ,.,.• 1227 

Total     2,109 

_  _  __  I 

Which  fixes  the  date  of  that  oocnrrence,  yiz.  the  death  of  Gaudama,  in  543 
B.G* 
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(aboai  582  B.  C.)  whilst  he  was  tarrying  in  the  Makkoola  Hill  near 
the  aonrce  of  the  Thalwon  (Gwon-zaleng)  river,  he  was  visited  hy  two 
pilgrims  from  Zonngdoo*  named  Mahathala  and  Tsoolathala,  the  sons 
of  Pientaka,  a  wealthy  merchant  of  that  town.  The  brothers  made 
muij  offerings.  Oandama^  being  desirous  of  requiting  them,  and  at 
the  same  time  of  establishing  his  religion  in  their  country,  shook  his 
hesd,  and  presented  to  the  brothers  two  hairs  which  adhered  to  his 
hands,  directing  them  to  enshrine  the  same  on  the  Thoodathana- 
Myeng-theeta  Hill  which  lay  to  the  west  of  the  Hanthawadie  Hill. 
The  two  brothers  being  ignorant  of  the  locality  of  these  hills,  Gandama 
described  them  as  surrounded  by  the  sea,  from  which  they  had  but 
lately  emerged,  and  promised  that  they  should  be  pointed  out  by  the 
Nats  and  Brahmas.  Gaudama  then  prophesied  that  in  the  11 16th  year 
of  hi3  religion,  and  the  year  514  of  the  secular  era,  two  brothers,  named 
Thanuda  and  Wiemala,  would  found  the  city  of  Hanthawadie  to  the  east 
of  the  Thoodathana-Myeng-theeta  Hill,  and  that  his  religion  would 
flourish  there. 

The  two  brothers,  Mahathala  and  Tsoolathala,  then  took  ship  and 
eonveyed  the  sacred  relics,  enclosed  in  a  casket  provided  for  the 
(Hirpose  by  the  Thagya  king  of  their  native  town,  where  they  were 
teceived  with  great  rejoicing.  After  holding  high  festival  for  seven 
tnonths  and  seven  days,  they  proceeded  to  obey  the  instructions  they 
had  received,  .by  enshrining  the  relics  on  the  Thoodathana  Hill: 
Guided  by  the  miraculous  power  of  the  Nats  and  Brahmas,  they  speedily 
aniTed  at  the  spot,  and  then  they  prayed  that  an  omen  might  be  gived 
if  that  was  indeed  the  very  place.  In  answer  to  their  prayers,  the 
great  earth  shook.  This  not  only  supplied  the  desired  information, 
bnt  called  down  a  host  of  Nats  and  Brahmas  from  the  upper  regions 
to  take  part  in  the  enshrinement  of  the  relics.  By  them  the  shrine 
was  thus  prepared.  At  the  bottom  of  a  pit  ten  cubits  square  was 
Isid  a  slab  of  pearly  white  marble,  set  with  diamonds.  A  similar  slab, 
tet  with  emeralds,  was  prepared  to  cover  the  mouth  of  the  pit.  In 
the  centre  of  the  bottom  slab  the  Thagya  king  placed  a  golden 
cradle,  round  which  were  ranged  images  of  the  chief  disciples  of 
Oandama,  each  holding  a  golden  bouquet.  These  disciples  were 
Thaicapootra,  Mawgalan,  Theereo   Maha  Maya,   Theeree  Thoodaw- 

*  A  plaoo  which  still  existfl  upon  the  Fogu  rivor,  about  20  miles  above  Pogn. 
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dana,  Oathawdara,  Khema,  Oopawon,  Rahoola  and  Ananda.  The 
sacred  relics  were  then  condncted  with  great  pomp  from  Zonngdoo 
to  the  Hill,  the  distance,  two  Yooyanas  (24  miles),  heing  traveled 
in  fourteen  days.  The  casket  containing  the  hairs  was  then  placed 
on  the  cradle,  and  high  festival  was  held  around  the  shrine.  Besides 
the  images  of  the  chief  disciples,  those  of  the  following  peisons 
also  were  placed  in  the  shine ;  Mahathala  and  Tsoolathala,  the  disciples 
Anooroodha,  Mahakathapa,  Ooroowelakathapa,  Oopalie-pagnya,  Isa- 
weggie,  the  king  of  the  Brahmas  and  his  four  wives.  The  several 
positions  occupied  by  these  images  are  all  carefully  described  in  the 
legend.  Countless  offerings  were  then  made,  the  Thagya  king  giving 
ten  billions  of  gold,  each  of  his  four  queens  forty  thousand  of  silver, 
Pientaka  one  thousand  of  gold,  Mahathala  and  Tsoolathala  one 
thousand  and  eighty  of  silver,  and  so  on.  The  Thagya  king  then 
placed  certain  Nats  to  guard  the  shrine,  and  a  structure  of  stone  and 
brick,  50  cubits  high  and  250  cubits  in  circumference,  was  erected  over 
it.  This  took  place  in  the  year  119,  Bhodaw  Eentsana'a  era,  672 
B.  0.,  on  Saturday  the  1st  of  the  waxing  of  the  month  of  Tagoo. 

Then  follows  a  list  of  the  people  dedicated  by  the  Bulers  of  Zoungdoo, 
Thamandaraya  and  his  queen  Thoobhattadewee,  to  the  service  of  the 
Shwe  Hmawdaw,  and  the  extent  of  the  land  which  was  declared  to 
belong  to  the  shrine.  The  land  was  as  follows, — ^to  a  distance  of  100 
'<  Tas"  (1,050  feet)  to  the  east  of  the  Pagoda,  100  ''  Taa"  to  the 
north,  100  "  Tas"  to  the  west,  and  50  '<  Tas"  to  the  south.  This 
would  comprise  an  area  of  about  310  acres. 

Here  ends  the  first  chapter  of  the  mythical  portion  of  the  l^end, 
from  which  no  real  information  can  be  gleaned,  except  perhaps  that 
there  was  a  town  at  Zoungdoo  before  Hanthawadie  was  founded. 

We  have  not  yet,  however,  got  out  of  the  mythical  period.  Our 
chronicler  next  attempts  to  connect  the  Pagoda  with  the  celebrated 
revival  of  religion  which  took  place  in  the  reign  of  the  great  Athawka 
of  Patalipoot  in  the  commencement  of  the  3rd  century  of  the  Christian 
era.  The  legend  states  that  in  the  218th  year  of  the  religious  and 
the  327th  of  the  secular  era"*"  there  was  not  a  single  worshipper 
of  Pagodas  or  relics  in  the  country.     Cities  had  declined  from  their 

*  Another  mistake  in  chronology.    There  is  no  secolar  era  known^  the  327Ui 
year  of  which  corroBponds  with  218  of  the  religious  era. 
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former  greatness,  and  the  temples  had  fallen  into  rains,  when  the 
king  of  the  great  country  of  Patalipoot  named  Athawka  Dhamma 
Baja  invited  the  Rahandas  Mawgaliopootta,  Fictha  and  Oobhara  to 
the  third  council,  and  under  their  guidance  searched  for  sacred  relics 
wherever  they  were  to  be  found.  The  Bahandas  pointed  out  the 
places  where  the  holy  hairs  and  other  relics  were  reposing  in  the 
country  of  Hanthawadie ;  seven  Tsedees  were  cleared  of  the  trees  and 
weeds,  with  which  they  were  overgrown,  and  were  ornamented  with 
golden  Htees  by  the  piously  disposed  monarch.  These  Tsedees  were 
the  Bagoon,  the  Kyaik-dewa,  the  Kyaik-thamwonhan,  the  Shwe 
Hmawdaw,  the  Makaw,  the  Kyaik-Khouk  and  the  Kyaik-tanoo.  All 
these,  with  the  exception  of  the  Shwe  Dagoon  (Rangoon),  are  in 
the  neighhourhood  of  the  town  of  Pegu. 

A  number  of  persons  were  also  devoted  by  king  Athawka  to  be  the 
attendants  or  servitors  of  these  Pagodas. 

A  complete  list  of  them  is  given — ^ninety  men  were  assigned  to  the 
Shwe  Hmawdaw  and  twenty-five  to  the  Shwe  Dagoon.  Altogether  five 
hundred  men  were  devoted  to  the  seven  Pagodas.  Of  these  two 
hundred  were  from  the  west  of  the  Sittang  river,  and  the  remainder 
were  Mogonng  Shens.  Lands  also  were  dedicated  to  the  use  of  these 
Pagodas. 

The  extent  of  the  lands  is  carefully  described  in  the  legend.  The 
land  which  was  assigned  to  the  Shwe  Hmawdaw  was  the  same  which 
had  been  given  before  by  king  Thamandaraza  of  Zonngdoo.  The  lands 
assigned  to  the  Shwe  Dagoon  were  more  extensive.  Their  boundaries 
are  thus  described.  On  the  east  the  Thabyoo  Khyoi^ng,  on  the 
north  the  Zoung-Khyoung,  on  the  west  the  Myoung  Mya  Pagoda, 
on  the  south  the  river. 

King  Athawka  then  returned  to  Patalipoot.^  After  the  episode  of 
king  Athawka,  there  is  a  hiatus  of  nearly  900  years  in  the  chronicle, 
and  we  arrive  then  at  the  historical  period. 

*  The  first  introdiiotion  of  Baddhism  into  India  extra  Gbngem  dates  from 
the  itme  of  Athawka.  After  the  3rd  council  had  completed  their  labors  and 
rednoed  Baddhism  to  its  present  form  bj  the  compilation  of  the  Beetagat  or 
aoriptares,  missionaries  were  deputed  to  all  the  neighbouring  conntries  to 
qitead  the  knowledge  of  the  faith.  Two  of  them,  Potera  and  Thawna,  arrived 
in  the  Talaing  country  of  Thatoon,  whenoe  their  religion  spread  over  Burmah. 
It  is  doubtful  whether,  at  the  time  of  their  arrivi^,  the  Talaings  had  yet 
oocupled  the  ooantry  to  the  west  of  the  Sittang  Biver, 
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In  the  yeai"  1116  6f  the  religionB  and  514  of  the  3rd  era*  the 
Thagya  king  established  the  brothers  Thamala  and  Wiemala  as  mlew 
over  the  country  of  Hanthawadie.  They  foand  the  Shwe  Hmawdaw 
still  in  existence.  In  523  king  Thamala,  perceiving  that  the  ''  Htee" 
(chatta  or  canopy)  of  the  Pagoda  was  bent  and  inclining  towards  the 
Bouth-west,  was  filled  with  religions  fear,  and  raised  the  Pagoda  from 
its  original  height  of  50  to  54  cnbits,  crowned  it  with  a  new  golden 
Htee,  and  dedicated  25  families  of  Engdaret  to  its  service. 

In  526  Thamala  died,  and  his  brother  Wiemala  Koomma  reigned 
alone.  He  added  5  cubits  to  the  height  of  Shwe  Hmawdaw,  making 
it  59  cubits  in  all,  gilded  it,  and  gave  it  a  new  golden  Htee.  He  also 
erected  nine  others  Tsedees,  the  names  of  which  are  given,  and 
dedicated  five  families  of  Tadaugyan  to  the  perpetual  service  of  the 
Shwe  Hmawdaw. 

Wiemala  reigned  alone  17  years  and  died  in  543.  He  was  succeeded  by 
his  nephew,  Thamala's  son,  named  Athakoomma.  He  also  was  a  pious 
prince,  and  being  desirous  of  surpassing  the  meritorious  works  performed 
by  his  uncle,  added  6  cubits  more  to  the  height  of  the  Shwe  Hmaw* 
daw,  and  built  seven  other  Tsedees,  the  names  of  which  are  given, 
ail  of  which  he  gilded,  and  crowned  with  golden  Htees.  After  reign« 
ing  seven  years,  he  died  in  550. 

<  He  was  succeeded  by  his  son  Ariendaraza  or  Arienda  koomma. 
Seven  months  after  this  prince  came  to  the  throne,  he  observed  that 
the  Htee  of  the  Shwe  Hmawdaw  was  inclining  towards  the  north- 
west. On  this  he  ordered  his  chief  noble  Thoorathiedie  at  once 
to  repair  and  embellish  the  holy  structure.  This  was  done,  and  seven 
more  cubits  were  added  to  the  height  of  the  Pagoda,  making  it  73 
cubits  high.  Thoorathiedhia's  son  erected  another  Pagoda,  also  7^ 
cubits  high,  to  the  north  of  the  Shwe  Hmawdaw,  which  Pagoda  is 
still  known  by  the  name  of  the  "  Nobleman's  Son's  Pagoda."  Arien- 
daraza, who  was  well  versed  in  the  laws  of  kings  and  replete  with 
the  eighteen  kinds  of  knowledge,   was  desirous   of   emulating    the 

*  By  the  8rd  era  the  writer  means  the  3rd  era  after  Gandama.  i.  e.  the  present 
one.  As  before  remarked,  there  is  no  secnlar  era  of  which  the  614th  year  cor« 
responds  with  the  1 1 16th  year  of  the  religions  era.  As  far  as  the  ohroniclo  shews, 
therefore,  it  is  donbtfal  whether  Pegn  was  founded  by  Thamala  and  Wiemala 
in  573,  A,  D.  or  in  1162,  A.  D.  In  the  text,  to  avoid  confosion^  the  dates  only 
of  the  secular  era  mentioned  by  the  ohronioler,  will  be  given. 
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meritorioxis  works  of  his  predecessors,  and  therefore  having  associated 
with  himself  his  queen  Kethanee  and  his  chief  noble  and  ministers, 
erected  the  Pagoda  called  Kyaik-depazan,  to  the  service  of  which 
they  dedicated  Qua  Tsankha  and  seven  families.  The  king  also 
dedicated  forty-seven  families  to  the  service  of  the  Shwe  Hmaw- 
daw. 

Ariendaraza  reigned  seven  years,  and  died  in  557.  His  son  Hientha- 
nza  or  Mahiengtharaza  sacceeded  him.  During  his  reign  a  particular 
storm  occurred,  which  blew  off  the  Htee  of  Shwe  Hmawdaw,  as  well 
as  the  upper  portion  of  the  Pagoda  itself.  All  were  seized  with 
fear.  The  king  had  the  damages  repaired  and  a  new  jewelled  Htee 
constructed.  The  Pagoda  was  raised  three  cubits  more,  making  its 
height  75  cubits.  Four  families  of  Htwonkalaing  were  dedicated  to 
the  Pagoda^  and  the  village  of  Htwonkalaing  given  to  them  for  their 
subsistence. 

Hientharaza  reigned  17  years,  and  died  in  573.   On  his  death  there 
was    an    interregnum  of    17  days,    during   which   time  the    chief 
Hpoongyee  managed  the    temporal  affairs   of   the    kingdom,  until 
Giendraza  ascended  the  throne.     The  chronicle  does  not  state  what 
relation  this  king  bore  to  his  predecessors.     Three  months  after  hia 
accession  to  the  throne,  he  repaired  the  west  face  surrounding  wall  of 
the  Shwe  Hmawdaw.     This  king  was  wise  and  powerful,  well  versed 
in  the  ten  laws  of  kings,  was  possessed  of  the  three  kinds  of  strength^ 
knew  the  four  stratagems,  and  was  full  of  the  four  laws  of  charity* 
He  erected  the  Kyaikpadaing  Pagoda,  an  elegant  structure  on  the  top 
of  an  eminence   about  8  miles  south  of  Pegu.     Concerning  the  erec- 
tion of  this  Pagoda  the  chronicle  relates  that  when  the  king  was 
making  a  progress  through  the  country,  he  learnt  from  ancient  records 
that  three  holy  hairs  had  been  deposited  by  the  Hermit  Gandawadee 
in  the  Thoowonna  Hill,  and  a  cairn  of  stones  was  placed  over  them« 
Finding  a  heap  of  stones  on  the  south-west  extremity  of  this  Hill,  ho 
concluded  that  this  must  be  the  very  spot  where  the  three  hairs  had 
been  deposited,  and  accordingly  he  erected  over' it  a  Tsedee  87  cubits 
high,  gilded  the  structure,  and  crowned  it  with  a  golden  Htee.     He 
appointed  nine  families  of  Htwonmai  to  be  its  servitors,  and  dedicated 
to  it  the   land  immediately  around,  within  the  following  limits :  on 
the  east  400  "  Tas,"    on  the  north  200   "  Tas,"  on  the  west  300 
15 
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'<  Tag/'  on  the  Bonth  400  <'  Tas."  After  thiB  the  king  raised  ihe 
Shwe  Hmawdaw  5  cabits  more,  making  it  80  cubits  high,  and  dedi* 
cated  to  it  three  more  famalies  of  Moonetkarie.  The  Pagodas,  monas* 
teries  and  other  religions  works  erected  by  this  monarch  are  innnmer- 
able,  and  all  men  are  exhorted  to  follow  his  example. 

In  this  style  the  chronicler  goes  on,  giving  a  minute  history  of  th« 
additions  to  the  repairs  and  embellishments  of  the  Shwe  Hmawdaw 
under  each  succeeding  monarch,  down  to  Badoon  Meng,  ihe  Bumuia 
king  who  built  the  city  of  Amarapoora,  1143  B.  E.=1781  A.  D. 
He  gives,  likewise,  a  complete  list  of  the  other  meritorious  worka, 
building  of  Pagodas,  monasteries,  &c,  by  which  the  reigna  of  these 
kings  were  distinguished. 

As  the  recital  of  these  works,  however  veracious  it  may  be,  ia 
ftomewhat  tedious  and  uninteresting,  except  to  a  pious  Boodhist,  it  will 
be  omitted  in  the  present  narrative.  The  names  of  the  kings  with  the 
dates  of  their  accession  will  be  gpiven  in  a  tabular  form,  and  the  niore 
remarkable  events  only,  which  are  mentioned  in  the  Thamaing,  will 
be  noticed  in  the  text. 

The  ninth  monarch,  Kawarieka,  is  said  to  have  been  a  more  powerful 
monarch  than  his  predecessors,  and  to  have  received  on  this  account 
tribute,  which  may  be  interpreted  presents,  from  the  kings  of  Siam, 
Thatoon,  Ceylon,  China  and  Pagaw.  The  same  is  related  of  his  son 
Peoutsalaraza.  This  king,  Pecutsalaraza,  established  the  Karaneo 
monastery,  about  two  miles  west  of  Pegu,  where  there  is  still  a 
"Thein''  or  Buddhist  consistory  built  of  masonry,  some  wooden 
monasteries,  and  a  small  stone-henge,  an  interesting  relic  of  the  original 
establishment.  This  consists  of  a  number  of  granite  pillars  about 
eight  feet  high,  planted  on  the  ground,  and  covered  with  inscriptions 
in  the  square  Pali  character.  Many  of  them,  thick  and  massive  as 
they  are,  have  been  broken  and  thrown  down,  and  the  inscription 
partially  effaced.  The  copy  of  what  remains,  filb  a  small  closely 
written  volume,  the  contents  of  which  I  have  not  yet  been  able  to  go 
through.  The  12th  king,  Anooramarasa,  signalized  his  reign  by 
procuring  a  holy  tooth-relic  from  Theeree-dhamma-thawka^  the  prince 
of  Thatoon.     This  he  enshrined  in  the  Shwe  Hmawdaw. 

The  17th  king,  Tietha,  is  notorious  in  Talaing  history  as  having 
for  a  time  abjured  the  Buddlmt  faith,  and  made  great  havoc  among 


1867.]  The  Pegu  Pagoda.  119 

its  temples.  The  pious  chronicler,  however,  says  nothing  about  this, 
bat  enumerttteB  the  good  works  which  he  perlonaed  after  his  recon* 
Temon. 

With  this  kingi  the  chronicle  states,  "  the  race  of  Hanthawadie  kings 
became  extinct,  and  the  king  of  Pagan  appointed  Akhamamwon  to  rule 
over  PegQ.     Three  months  after  his  arrival  at  Pegu,  this  Viceroy 
attempted  to  shake  off  the  yoke  of  the  Pagan  king,  and  a  general 
named  Naiapadie  was  sent  to  subdue  him.     In  this  he  succeeded,  and 
Akhamamwon  was  killed.     Lekhaya  was  then  appointed  Governor  of 
P^u,  but  was  recalled  three  months  after  his  arrival.     Talabya  was 
appointed  to  succeed  him.     A  month  after  his  arrival  in  Pegu  this 
Governor  also  revolted,  and  sent  to  ask  assistance  from  Warooroe,  the 
powerful  king  of  Martaban.     Warooree  came  to  assist  him  with  an 
army  of  40,000  men.     The  Pagan  king  sent  down  a  (General  named 
Theehapade  with  an  army  of  60,000  men,  1,000  war  boats,  1,000 
elephants  and  5,000  horses.     A  great  battle  was  fought  at  Ma-oo 
in  which  the  Pagan  army  was  worsted,  and  fled  back  to  Pagan. 
Talabya  professed  the  utmost  gratitude  to  his  ally,  but  was  secretly 
jealous  of,  and  laid  a  plan  to  destroy,  him.    He  invited  Warooree  to 
lany  for  a  few  days  at  Pegu.     Warooree's  army  dispersed  to  seek  their 
subsistence  in  the  neighbourhood,  and  TaUbya  was  proceeding  to  carry 
out  his  nefarious  design,  when  Warooree  became  acquainted  with  the 
danger  of  his  position.     Having  prayed  that  the  ten  modes  of  punish- 
ment might  fall  on  the  head  of  the  violator  of  the  ten  laws  of  friend" 
ship,  Warooree  mounted  his  elephant,  and  with  20  followers  prepared 
to  meet  Talabya.     The  two  monarchs  attacked  each  other  on  their 
elephants.   Warooree  ran  his  spear  through  Talabya,  who  fell  dead  from 
his  seat.    Thus  Hanthawadie  became  a  conquered  province  of  Martaban, 
and  paid  tribute  to  Warooree.'*' 

*  I^  the  A.  8.  Journal  No.  76,  April,  1838,  I  find  a  copy  of  an  inscriptioa 
on  a  beU  found  at  Arakan  (the  translation  by  the  way  which  is  given  in  the 
Joomal  is  Tory  inoorrect)  which  inscription  appears  to  relate  to  the  story  of 
Wanxnree  and  Talabya,  though  their  names  are  not  mentioned.  In  this  the 
date  of  Warooree's  victory  over  the  Pagan  king  is  given  as  1913  of  the  religioaa 
era,=1870  A.  D.,  i.  e.  16  years  later  than  the  date  given  in  the  Shwe  Hmawdaw 
Tbamaing.  The  translator  in  the  Journal  has  cut  oflf  the  first  figure  in  the  date, 
adding  **■  we  suppose  the  1  to  be  an  accidental  stroke,"  and  has  taken  it  to 
mean  918  of  the  present  era  A.  D.  1645,  which  is  a  mistake.  The  inscription 
states  that  this  bell  was  cast  in  984  of  the  present  era  A.  D.  1622,  long  alter 
Warooreo's  time.  The  bell  was  probably  oast  in  Arakan,  and  not  brought  thi- 
ther from  Pegu. 
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Warooree  was  snccceded  by  Pagnya-Oo,  who  transferred  the  seat  of 
government  from  Martabaa  to  Pegu.  The  chronicler  has  here  again 
been  guilty  of  a  chronological  mistake.  He  states  that  Pagnya-Oo 
reigned  16  years  in  Martaban  and  19  in  Pegu,  altogether  85  years,  and 
yet  he  makes  the  date  of  his  accession  731  and  of  his  death  743  ;  thus 
allowing  a  period  of  12  years  only  for  his  reign.  This  king  appears 
to  have  done  more  to  extend  his  dominions  than  any  of  his  predeces6or» 
on  the  throne  of  Hanthawadie— vide  the  list  of  cities  founded,  already 
given, 

Pagnya-Oo  was  succeeded  by  his  son  Razadhicrit  who  was  one  of 
the  most  powerful  monarchs  who  ever  reigned  in  Pegu  ;  Arakan  and 
Ohina  are  said  to  have  paid  him  tribute,  and  the  chronicle  gives  an 
interesting  account  of  his  relations  with  Ceylon. 

Pandooya,*  the  king  of  that  island,  sent  him  his  daughter  Thamoot* 
tadewee,  with  a  fleet  of  seven  ships  and  a  holy  tooth-relic.  This  was 
enshrined  in  the  Shwe  Hmawdaw. 

King  Razadhicrit  reigned  40  years. 

In  the  reign  of  Byeenya-rau-khaik,  who  flourished  A.  D.  1427 
about,  the  Shwe  Dagoon  Pagoda  of  Rangoon  is  mentioned  for  the  first 
time  in  the  historical  period  by  the^ chronicler  of  the  Shwe  Hmawdaw. 
It  is  said  that  having  been  damaged  by  a  storm,  the  Pagoda  waa 


•  ThiB  name  cannot  be  identified  wltli  any  of  the  names  of  the  kings  of  Ceylon 
as  given  in  Tnmonr's  Mahawanso.  The  only  name  at  all  like  it  is  that  of  the 
139th  king,  Pandita  Prakrama,  who  flonrished  about  1319  A.  D.  In  Tnmonr's 
Epitome,  the  following  instances  of  communication  between  Bnrmah  and  Ceylcm 
are  mentioned.  A.  D.  l()7l,  Annmdha,  king  of  Arakan,  sent  learned  priests  to 
Ceylon.  A.  D.  1592,  Wemala  Dharm,  king  of  Ceylon,  brought  learned  priests 
from  Arakan.  In  1153  A.  D.  the  Ceylon  king  is  said  to  have  sent  an  expedition 
to  "  Arramana"  to  chastise  the  king  of  that  countiy  for  having  committed  acts 
of  violence  on  Singhalese  subjects,  and  having  intercepted  ships  conveying  some 
princesses  from  Ceylon  to  the  continent.  In  1186  also  a  Pali  letter  was  written 
to  the  king  of  Arramana  soliciting  him  to  send  learned  priests  to  Ceylon.  Is 
not  this  Arramana  the  same  as  Ramaguya,  the  Pali  name  of  a  portion  of  Pegu  ? 
In  Tennent*s  Ceylon  it  is  stated  that  when  tlie  Holy  Tooth  Belio  of  Ceylon  waa 
seized  by  the"  Portnguese,  in  1560,  "  thesovercitrn  of  Pegn,  who  had  previously 
**  dispatched  annual  embassies  to  offer  homage  at  its  shrine,  sent  in  anxious 
•*  hasto  to  redeem  it  by  exchange  of  treasures  and  political  services,"  an  offer 
which,  throngh  the  influence  of  the  priests,  was  declined.  Again  in  1566,  the 
king  of  Pegu  having  been  told  by  the  astronomers  that  he  was  to  wed  a  Singhalese 
princess,  sent  to  demand  her.  The  king  unfortunately  happened  to  have  no 
daughter,  but  the  daughter  of  one  of  his  ministers  wais  palmed  off  upon  the 
Pegu  monarch  as  a  princess,  and  at  the  same  time  a  counterfeit  tooth  was  sent 
to  Pegn  as  the  genuine  tooth- relic,  which  had  in  fact  boen  destroyed  by  the 
Portuguese. 
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repaired  by  king  Byeenya-rau-khaik.     This  king  reigned  30  years.* 

His  son  and  saccessor  Byeenya-kharo  is  said  to  have  been  a  very 
JQst  monarch,  and  several  instances  are  given  of  the  inflexibly  strict 
manner  in  which  he  administered  justice.  In  A.  D.  1388  a  female 
sovereign,  qneen  Beengnya-daw  or  Byeengnya-daw  Shengtsawboo 
reigned  in  Pega.  She  was  58  years  old  when  she  came  to  the  throne. 
After  residing  seven  years  in  Hanthawadie,  she  left  her  son  in  charge 
of  that  town,  and  removed  her  court  to  Dagoon  (Rangoon).  She  built 
a  place  to  the  south-west  of  the  Shwe  Tdhaudaw  (Shwe  Dagoon),  and 
dedicated  lands  within  the  following  limits  to  the  service  of  the  Pagoda. 
On  the  east  Kyaik-kanet,  on  the  south  Kyaik-kanoot,  on  the  west 
Kjaik-myonngmya,  and  on  the  north  Kyaik-mo-rap.f 

The  qneen  was  succeeded  by  her  son-in-law  Dhamma-tsedee  who 
bailt  another  capital  to  the  west  of  the  original  town  of  Hanthawadie. 
This  king  received  a  present  of  100,000  paving-stones  from  Ceylon. 
With  half  of  these  he  paved  the  court  of  the  Shwe  Dagoon,  and  used 
the  other  half  for  a  similar  purpose  at  the  Shwe  Hmawdaw. 

The  twelfth  king  of  the  Martaban  dynasty  was  conquered  by  the  great 
Tonngnoo  king  Tabeng-shwe-htee,  of  whom  the  chronicler  records 
nothing,  except  that  he  kept  the  Shwe  Hmawdaw  in  good  order,  and 
performed  other  meritorious  works. 

He  was  sacceeded  by  Thamaing-daw-rwot-kalie  whose  lineage  is 
not  specified,  but  he  was  probably  a  descendant  of  the  Martaban  race 
of  kings.  His  reign  is  memorable,  from  his  having  been  the  last 
monarch  who  added  to  the  height  of  the  Shwe  Hmawdaw.  Subsequent 
monarchs  repaired  it  and  gave  new  Htees,  but  none  of  them  added  to 
the  building  itself.  Thamangdaw  raised  it  Six  cubits,  making  its 
height  altogether  205  cubits=324  feet  about.  At  this  height  it  has 
renuuned  ever  since,  being  a  few  feet  higher  than  the  Shwe  Dagoon  of 
Bangoon. 

Thamangdaw  was  dethroned  by  another  celebrated  Toungnoo 
monarch,  known  as  Tsheng-hbyoo-mya-sheng  (Lord  of  many  white 
elephants).     This  king  removed  his  capital  to   Pegu,  and   built  the 

•  In  the  A.  S.  Jonrnal  No.  5  of  1859,  Col.  A.  P.  Phayre,  in  his  account  of  the 
Bhwo  Dagoon  Pagoda,  states :  **  It  was  not  until  the  reign  af  Ban-gya-rau,  in 
808,  that  anything  was  done  to  restore  the  Shwe  Dagoon."  "Ban-gya'*  should 
hare  heen  written  Bangya  or  Bangnya,  pronounced  *'  Boonga." 

t  Kyaik  is  the  Bormauized  form  of  a  Talaing  word  "  kyat,"  meaning  a 
Pagoda. 
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present  walled  city  of  Pega,  to  the  west  of  the  former  town  of  Hantha* 
wadie,  and  nearer  the  river.  The  power  of  this  king  was  great.  Ceylon 
paid  him  tribute  and  Siam  sent  princesses.  He  bailt  the  Maha-tsedee 
Pagoda,  a  hnge  pile  of  brick  and  laterite,  about  two  miles  to  the  west 
of  Pegu,  near  the  Karanee  monastery.  This,  if  completed,  would  have 
rivalled  the  Shwe  Hmawdaw  in  size,  but  it  appears  never  to  have  been 
finished,  though  the  king  dedicated  31  families  from  Twante  in  Dallah 
to  its  service.  This  is  the  first  occasion  on  which  the  Dallah  division 
of  the  present  Rangoon  district,  which  lies  to  the  west  of  the  Rangoon 
river,  is  mentioned  by  the  chronicler. 

This  part  of  the  country  appears  to  have  been  colonised  by  an 
independent  race  of  Talaings,  and  not  to  have  formed  part  of  the 
onginal  country  of  Hanthawadie. 

After  the  death  of  Nau-kya-bhooreng,  in  A.  D.  1624,  a  "  KoolaPathee 
kappeetan"  (literally  a  western  foreigner  Musalman  captain)  ruled 
Peg^  from  Thanlyeng  or  Syriam.  He,  no  doubt,  was  a  Portuguese.  The 
chronicle  states  "  he  was  a  heretic,  and  for  12  years  searched  for 
*^  Pagodas  to  destroy  them.  Religion  perished  in  Ramangnya,  and 
"  good  works  were  no  longer  performed.  The  Htee  and  the  Tshap- 
*^  thwa-hpoo*  of  the  Shwe  Hmawdaw  were  pulled  down  and  taken  to 
*^  Syriam.  But  the  people  of  Hanthawadie,  at  the  instigation  of  the 
'^  Rahans  Telatseng  and  Engamoot,  made  a  new  Tshap-thwa-hpoo  of 
'^  150  viss  of  gold  of  the  Pagoda.'' 

When  the  Ava  king  heard  of  the  conduct  of  the  Kappoetan,  he 
sent  an  army  of  10,000  men  under  Meng-rai-kyaw-tswa  against  him  ; 
the  Kappeetan  fled,  and  was  drowned  when  crossing  the  river  to 
Dallah.  The  Ava  king,  whose  name  is  not  given,  then  ruled  in  Han* 
thawadie.     He  appears  to  have  resided  in  Hanthawadie. 

The  fifth  king  of  this  dynasty,  Meng-rai-kyaw-goung,  dedicated 
190  families  of  Pada  in  Syriam,  who  had  rebelled  against  his  authority, 
to  the  service  of  the  Shwe  Hmawdaw,  and  assigned  three  villages  for 
their  support. 

The  seventh  king  reigned  in  Ava,  and  made  Hanthawadie  over  to  a 
governor  Ouatha  Oiing,  who  oppressed  the  people  and  was  killed  in  a 
rebellion.     The  next  governor  also  was  killed  by  a    rebel  named 

*  The  spiko  above  the  Htee,  bo  called  from  its  resemblanoe  to  the  flower  of 
the  screw-pine. 
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Tsheng-kja-sheng  of  Tharet-oke,  who  set  himself  up  as  kiug  with  the 
title  of  Boodha-keihee  Tsheng-kya-sheng.  In  this  king's  reign,  it  is 
recorded  the  white  foreigners  appeared  in  Pegu. 

This  king  is  said  to  have  removed  to  Lahoon  in  Zimmaj,  and  to 
have  heen  sacceeded  hy  Oui-khaing  who  was  deposed  hj  his  minister 
Eanaikhaing,  who  was  anointed  king  with  the  title  of  Bya-maing- 
dee-razadie-patie.  This  king's  son,  Byeeagnyadalla,  appears  hardly  to 
have  commenced  his  reign  when  the  Talaings  were  finally  subjugated 
by  the  great  Burman  conquerer  Aloung  Bhoora — whose  approach,  the 
chronicler  says,  was  heralded  by  a  violent  storm  and  earthquake,  by 
which  the  upper  part  of  the  Shwe  Hmawdaw  was  thrown  down.  After 
Ribduing  the  provinces  of  Dhaway  (Tavoy),  Byiet  (Mergui),  Taneng- 
tharee  (Tenasserim),  Taraw  Byat-bhic  and  Dwarawadee,  Aloung 
Bhoora  died  on  the  18th  increase  of  Nayoon  1122  (A.  D.  1760)  at  the 
village  of  Lawa-mye-byahma. 

With  the  seventh  king  of  this  dynasty,  Bhadoon-meng,  who  ascended 
the  throne  A.  D.  1771,  the  Thamaing  of  the  Shwe  Hmawdaw  concludes. 
The  Bhadoon-meng  built  a  new  capital,  Amarapura,  and  was  anointed 
in  1773,  with  the  lengthy  title  of  Theeree-pawara-wiezara-nanda- 
rathtarie-bhawana*tietya-tiepatie-pandita-maha-Dhamma-razadhieraza. 
In  his  reign  the  shwe  Hmawdaw  was  repaired,  and  a  new  Htee  made 
under  the  supervision  of  the  GoveiHOr  of  Hanthawadie.  Here  ends 
the  chronicle  of  the  Shwe  Hmawdaw. 

Kings  and  Governors  of  Hanthawdie  according  to  the  Hmawdaw 
Thamaing. 

Names.  Dates  of  Accession, 


I 

•.  £i. 

A.  D. 

1 

Thamala,      ...            ... 

514 

1152 

2 

Wiemala,  or  Wiemala  Koomma,... 

526 

1164 

8 

Athakoomma, 

543 

1181 

4 

Ariendaraza    or  Mahiemoorarien- 

• 

daraza,          ...            •.. 

550 

1188 

5 

Hientharaza,        ...             

557 

1195 

6 

674 

1212 

7 

Mieggadiepa,        ...             

586 

1224 

8 

Oiezzawievararaza, 

601' 

123U 

9 

Kawarieka,          ...            

611 

1249 

124 
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10  Pcentsalaraza, 

11  AttatLaraza, 

12  Anooraiuaraza, 

13  Mieggadiupagnay, 

14  Eggathaiuandaraza, 

15  Oopalaraza, 

16  Poonnaiieka, 

17  Tietharaza, 


•  •  •     •  •  • 


•  •  •     •  •  • 


•  •  •  a  •  • 


623 

1261 

636 

1274 

651 

1289 

663 

1301 

673 

1311 

685 

1323 

697 

1335 

712 

1350 

1 

2 
3 
4 


Governors  ajypointed/rom  Pagan, 

Akhainamwon,  ...  ...     716         1354 

Naiapadie, 

Lekhaya, 

Talabya, 


•  •  •     •  •  • 


■  •  •     • .. 


The  Martahan  Dynasty, 

1  Warooree,     ..•  ...             ...  716 

2  Pagnya-Oo,  ...  731 

3  Razadhiciit,*  ...             ...  743 

4  DbammaraEa  or  Pagnya-dbainma- 
raza^             •••  •••            •••  783 

6     Byedya-i*an-khaik,  789 

6  Byeenya-kharo,  ...  ...  821 

7  Byeen-kyan-daw,...  847 

8  Tamawadaw  or  Liet-mwot-daw-ta- 
mawdaw,      •••  •••  ...  850 

9  Beenyadaw  or  Byeenyadaw  Slieng- 
tsaw-boo,  ...  850 

10  Dhammatsedee  or  Dbamma-tsekya- 
tsedee,  ...  ...  ...  864 

11  HattirazaorByeenya-ran  bbietbieta  878 

12  Atie-raw-raza  or  Taga-rwot-pie,...  901 

Toungoo  king,  • 
1     Tabengsbwe-btee.^.  923 


1354 
1309 
1381 

1421 
1427 
1459 
1485 

1488 

1488  a   female  so- 
vereign. 

1502 
1516 
1539 


1561 


*  If  Pagnya-Oo  reignod  35  .years,  Bazadhicrit's  accession  will  be  766  B.  £. 
or  1404  A  .D. 


m 

>7.J                               2%e  Pejftt 

Pagoda. 

1 

2 
3 
4 

Dynasty  not  specified. 
Thamamgdaw-rwot  kalie,          ...    980 

Taheng-hbjoo-mja  sheng, 942 

Nan-kya-bbooreng,      ...             ...     971 

A  Koola  Pathee  Kappeetan,       ...     986 

Ava  Dynasty. 

1568 
1580 
1609 
1624 

1 
2 
3 
4 
5 
6 

A  king,  name  not  given,     ... 
Heng-Bai-dieppa, 
Thato-maba-dhamma-iaza,  ... 
Nankya  Engwa  Bbooreng, 
Meng-Sai-kyaw  Goong,     ... 
Eugwa-Bbooieng, 

...    998 
...  1013 
...  1013 
...  1033 
...  1055 
...  1070 

1636 

1651. 

1651 

1671 

1693 

1708 

125 


Oovemars  appointed  hy  Ava  kings, 

1  GnarTha-Omig,  1099        1737 

2  Meng-Bai-Oang, ... 


•••      »>  » 


Talaing  kings, 

1  Boodha-kethee-tsheng-kya-sheng,  1102  1740  (?) 

2  Gnakbaing, 1108  1746 

3  Bya-maingdee-razadie-patie,       •..  1108  1746 

4  Byeengnya  Dalla,               1119  1757 

Burman  Dgnasty. 

1  Aloang  Bboora,  ...            1120  1758 

2  His  son's  name  not  given,          ...  1122  1760 

3  Tsaleng-myo-tsa-meng,               ...  1125  1763 

4  Tshengoo-tsa,       ...             1138  1766 

5  Hponng-ga-tsa,           ...             ...  1143  1771 

6  Bhadoon  meng,  ...     1143  1771 
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On  the  Antiquities  of  Bdgerhdt, — By  Bdhu  Gourd Ass  Btsack,  Deputy 
Magistrate  and  Deputy  Collector^  Manbhoom, 

[Beoeived  29Ui  March,  1867,  Bead  Ist  May,  1867.] 

The  Delta  of  the  Ganges  offers  few  localities  of  interest  to  the  an- 
tiquarian.    An  alluvial   plain,   intersected   by  a  number  of  mighty 
and  ever-shifting  rivers,  there  is  not  a  spot  on  it,  which  can  arrest  the 
attention  of  the  traveller  by  ever  so  poor  a  display  of  the  remains  of 
human  art  of  a  former  age  ;  no  hoary  temple   of  the  ancient   Hindu 
rajas, — ^no  majestic  palace   buried   under  the  dust  and  vegetation  c^ 
centuries, — no  baronial  castle  where  the  Aryan  held  revelry,  when  the 
Moslem  had  not  yet  set  his  feet  on  this  land, — rewards  the  search  of  the 
inquirer.     Nothing  meets  his  eyes  that  proclaims  of  ancient  civiliza- 
tion, and  well  may   he   question  if  ever  any  scion  of  the  solar  or  the 
lunar  race  dwelt  amid  the  people  of  Bengal.     Even  history  does  not 
afford  many  names  of  places  in  lower  Bengal  of  truly  ancient  times. 
S%ar  Island,  it  is  true,  was  known  some  two  thousand  years  ago,  but 
not  as  a  royal  city  or  a  flourishing  port,  but  only  as  the  abode  of  a 
hermit.    Nuddea  was  the  capital   of   the   Sena  B.i}iB  when  Bakhtidr 
Khiliji  invaded  this  country,   but  the  Bh%irathi  has  since  so  often 
shifted  her  course,  and  so  completely  washed  away  every  vestige  of  the 
lofty  halls  and  the  proud  battlements  which  owned  the  descendants  of 
Adis'dra  for  their  lords,  that  it  is  impossible   now  to  determine  its 
exact  locale.     Of  other  places  in  the  Delta,  the  history  is  equally  un- 
certain and  unsatisfactoiy. 

But  if  we  know  not  enough  and  have  no  relic  of  ancient  Hindu 
cities  in  the  Gongetic  Delta,  there  are  not  wanting  in  it  nooks  and 
comers  which,  without  pretending  to  any  time-honored  antiquity, 
may  afford  materials  not  altogether  uninteresting.  The  little  town  of 
B%erh&t  is  one  of  them ;  and  to  a  few  remains  of  its  former  greatness 
I  wish  to  draw  the  attention  of  the  readers  of  the  Journal,  in  the 
following  pages. 

The  town  of  B%erhat  is  situated  on  the  bank  of  the  Bhairab,  a 
sluggish  stream,  50  miles,  as  the  crow  flies,  to  the  south  east  of  Jessore^ 
According  to  the  Revenue  Survey  maps,  the  latitude  of  the  place  is 
22°  40'  10''  N.,  longitude  89°  49'  50"  E.  When  it  was  first  founded, 
it  is  impossible  now  to  tell;  but  it  was  a  place  of  some  note  more  than 
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four  hnndred  years  ago ;  for  I  find  that  about  that  time  one  Khdn 
JaMn  idi€L9  Khinji  Ally,  a  chief  of  great  piety  and  liberality,  who  was 
msticated  from  the  court  of  Delhi,  was  sent  to  this  place  to  hold  the 
post  of  a  tehsildar.  Many  fine  buildings  and  stately  mosques  were 
erected  under  his  auspices,  and  the  place  was  in  every  respect  greatly 
improved.  What  was  its  name  then,  I  cannot  now  ascertain  ;  the  in- 
BCiiptions  that  I  have  examined  to  find  it  out,  being  altogether  silent 
on  the  subject.  Its  present  name  is  but  of  yesterday.  It  was  given 
to  it  long  after  its  glories  had  passed  away,  and  its  history  forgotten. 
A  deserted  village  on  the  outskirts  of  the  Snnderbunds,  its  humble 
inhabitants  needed  bat  the  aid  of  a  poor  bi-weekly  fair  to  supply  their 
wants ;  that  fair  was,  and  is  still,  held  on  a  raised  spot  on  the  river- 
bank  where  once  stood  the  pleasure  ground  of  Khin  Jah&n.  The 
illiterate  dealers  and  pedlars  who  frequented  it  to  sell  their  goods 
called  it  the  '  garden  fair,'  Bdger  Ji6t,  and  the  name  was  adopted  by 
Government  when,  in  May,  1863,  it  was  made  the  head  quarters  of  a 
magisterial  sub-division. 

From  the  few  traces  still  visible  I  believe  the  garden  must  have, 
at  one  time,  included  an  area  of  about  200  biggahs.  On  one 
side  of  it  there  was,  until  recently,  a  dirty  putrifying  tank  over- 
grown with  jungle,  which  in  olden  times  must  have  been  a  plea- 
sant sheet  of  water ;  and  on  the  other  a  mound,  probably  the  debris 
of  what  once  was  a  summer  house.  Traces  of  metalled  footpaths 
are  met  with  at  different  places,  as  also  the  remains  of  a  high 
road,  30  feet  broad,  made  of  well-burnt  bricks  placed  on  edge,  which, 
it  is  said,  formerly  extended  from  this  place  to  Chittagong. 

Three  miles  to  the  west  of  the  garden,  there  is  a  large  tank,  over 
a  hundred  biggahs  square,  noted  for  its  sweet  water  and  a  number  of 
tame  crocodiles.  I  had  no  opportunity  to  ascertain  its  size,  but 
judging  from  the  impression  its  sight  produced  on  me  and  from  memory, 
I  believe  it  is  fully  as  large  as  the  Pala  Diggi  near  Mnrshid&b^d, 
and  nearly  as  large  as  the  MahipH  Diggi  in  Dinagepur.  B^bu  Guru 
Chum  Doss,  Deputy  Magistrate  of  Jangipur,  in  a  letter  published 
in  the  Society's  Proceedings  for  October  1862,  says  that  "  it  must  be 
in  size  equal  to,  if  not  larger  than,  that  in  the  Dilkosh  Baug  of  the 
Baja  of  Burdwan."  But  as  the  tank  under  notice  has  silted  up  and 
its  water  has  receded  much  from  the  original  banks,  it  is  not  easy 
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to  ascertain  its  original  size.    In  the  height  of  the  dry  season  in  April 
last  the  sheet  of  water  measnred  1,560  feet  square.     Its  excavation  is 
popularly  ascribed  to  Kh&nj6  Ally.     It  is  said  that  that  chief,  being 
Tery  much  troubled  from  want  of  good  potable  water,   obtained 
the  sanction  of  the  king  of  Ooar,  and  caused  this  tank  to  be  ex- 
cavated ;  and  that  when  he  found  its  water  to  be  brackish,  improved  it 
considerably  by  pouring  in  it  a  large  quantity  of  mercury,  which,  it 
is  said,  is  a  most  efficacious  antidote  to  brackishness.     This  story, 
however,  is  not  sufficiently  romantic  to  please  the  simple  people  of 
the  district,  and  a  sheet  of  sweet  water  in  a  place  noted  for  its  saline 
soil  being  an  uncommon  wonder,  another  has  been  set  in  currency  for 
their  edification.     According  to  it,  when  the  tank  had  been  dug  to  a 
great  depth,  the  workmen  came  to  a  perfect  temple,   with  its  doors 
closed  from  within,  which  no  efforts  of  theirs  could  unlock.     Mes- 
sage was  therefore  sent  to  Kh&nj&  Ally,  who,  mounted  on  a  swift  horse, 
approached  the  temple,  and  struck  it  with  his  wand.   Anon  flew  open 
the  doors,  and  he  beheld,  within,  a  Fakir  seated  at  his  ease  before  a 
lively  fire,  and  smoking  his  hukka.     Kh&nj6  Ally  saluted  him  and 
asked  his  blessing,  to  secure  a  tank  full  of  good  water.     The  Fakir 
said  that  he  had  built  the  temple  on  the  banks  of  the  Bhairab  as  a 
place  of  retirement,  and  had  just  roused  himself  from  a  protracted  me- 
ditation to  collect  food  for  a  meal.     He  little  thought  that  during  his 
state  of  abstraction  so  much  earth  had  accumulated  over  his  temple  as 
to  admit  of  a  deep  tank  being  excavated.  However  since  it  was  so,  good 
water  would  immediately  be  produced,  but  Kh&nj&  Ally  should  fly  for 
life,  or  the  rising  spring  would  drown  him.  Nor  was  the  latter  unpro- 
vided for  such  a  contingency.  His  horse  was  the  swiftest  on  earth,  and 
it  bore  him  through  the  water   to   dry  land  in  a  twinkling.     This 
story  suggests  the  idea,  that  when  the  tank  was  excavated,  traces  of  a 
building  were  found  in  its  bed  ;  and  considering  the  frequency  with 
which  old  bricks  and  broken  pottery  are  met  with  in  the  Sunderbunds, 
such  an  idea  would  be  by  no  means  unreasonable. 

I  have  said  above  that  the  tank  is  noted  for  its  tame  crocodiles,  and 
well  it  may  be,  for  nowhere  else  have  I  met  with  a  more  wonderful 
instance  of  the  influence  which  the  human  mind  can  exert  over  the 
saurian.  Upwards  of  twenty  monsters,  from  10  to  20  feet  long,  may 
here  be  seen  rising  and  sinking  in  the  water  with  the  docility  of  a  child, 
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It  the  beck  of  a  puny  miserable-Iookiiig  Fakir  who  could  not  resist  a 
np  from  the  tail  of  the  smallest  of  them.  They  are  fed  with  live 
fowls  and  kids,  and  they  unhesitatingly  come  close  by  dry  land  to 
reodTe  them.  Meat  is  offered  to  them  on  the  palm  of  the  hand, 
which  they  qaietly  take  away,  without  ever  snapping  at  the  hands 
themselves.  Little  children  play  about  on  the  bank  without  any 
risk ;  and  men,  women  and  children  bathe  in  the  tank  without  ever 
having  to  repent  of  their  temerity. 

Some  time  ago  a  rumour  was  brought  to  the  notice  of  Govern- 
ment that  infanticide  was  committed  in  this  part  of  the  Sunderbunds, 
and  I  was  directed  to  make  an  inquiry.  But  I  found  it  was  unfound- 
ed ;  the  fact  appeared  to  be  that  the  simple  people  of  the  district 
believe  that  these  crocodiles  can  bless  young  ladies  to  come  into  an 
interesting  condition,  and  their  blessings  are  sure  to  bear  fruit.  Ac- 
cordingly many  young  women  repair  to  this  place  to  bathe  in  the 
acred  water  of  the  tank,  and  implore  the  blessing  of  the  saurian 
monsters.  They  offer  them  fowls  and  kids ;  then  paint  a  human 
iigore  vrith  red  lead  on  a  stone  pillar  in  the  neighbourhood,  and,  em* 
Inacing  it,  vow  to  give  away  to  the  crocodiles  the  first  fruit  of  their 
Uessings.  This  vow  is  never  broken,  the  firstborn  is  invariably 
bronght  to  the  tank,  and  when,  at  the  call  of  the  Fakirs,  the  crocodiles 
riae  to  the  surface,  the  child  is  thrown  on  the  water's  edge  with  words 
implying  a  presentation.  But  it  is  taken  up  immediately  after,  and 
bome  home  amid  the  rejoicings  of  the  family.  I  could  find  no  proof 
to  shew  that  any  child  had  ever  suffered  from  this  exposure. 

Parents  whose  children  die  early  also  often  seek  the  blessings  of 
these  crocodiles,  by  exposing  their  infants  on  the  bank  of  the  lake. 

There  i^  another  source  whence  has  arisen  the  notoriety  of  Bager- 
bat  as  a  place  for  infanticide.  The  Fakirs  and  Sanyasis  who  live 
in  the  adjacent  part  of  the  Sunderbunds,  have  a  high  reputation  for 
supernatural  powers  in  healing  the  sick  ;  hence,  wlienever  a  child  is 
^cted  with  any  uncommon  or  mortal  malady,  or  bom  with  any 
permanent  infirmity,  such  as  dumbness,  deafness,  or  blindness,  and 
frequently  when  medicines  have  failed  (and  the  pharmacopoeia  of 
ui  ordinary  native  village,  which  embraces  only  a  few  simples,  is 
soon  exhausted)  the  superhuman  aid  of  those  worthies  is  sought  with 
*U  the  blind  faith  of  veneration  which  characterises  an  ignorant  and 
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snperstitious  race.  Parents  from  different  parts  of  Jessore,  Pabna^ 
Farridpur  and  Backerganj  repair  to  this  place,  and  occasionally 
leave  their  children  with  the  Fakirs,  in  the  hope  of  their  taking  pity 
on  the  sufferers,  and  curing  their  afflictions.  This  is  generally  a 
temporary  arrangement,  and  the  little  ones  are  taken  home  as  soon 
as  they  are  cured,  and  often  long  before,  if  the  hope  of  recovery  be- 
come faint  or  fail.  Rarely  one  out  of  several  sons  is,  in  fulfilment 
of  a  vow,  dedicated  to  the  service  of  religion,  to  be  brought  up  amongst 
the  Fakirs ;  but  never  is  a  child  abandoned  in  the  tank,  or  in  the 
neighbouring  jungle,  with  a  view  to  destruction. 

Close  by  and  to  the  north  of  the  tank  there  is  a  large  tomb  which 
holds  in  its  centre  the  mortal  remains  of  Kh&n  Jah^.  It  is  built 
of  remarkably  well-burnt  bricks  of  a  large  size,  and  strengthened  by 
stone  boulders  in  some  of  the  piers.  In  style  it  differs  little  from  simi- 
lar structures  in  other  parts  of  Bengal — a  square  of  45  feet,  having 
a  central  hall  along  the  whole  length,  and  connected  with  two  side  aisles 
by  open  archways.  The  exterior  has  an  arched  doorway  on  each  side, 
the  noi-th  being  closed.  The  height  is  47  feet  to  the  top  of  the 
dome,  which  is  a  well  proportioned  structure,  somewhat  pointed  at 
the  top,  and  seated  on  a  collar  high  enough  to  raise  it  above  the  line 
of  the  cornice  without  itself  being  offensively  prominent. 

The  plastering  of  the  building  has  peeled  off  in  many  places,  but 
from  what  remains  it  is  evident  that  the  builder  was  perfectly  familiar 
with  the  art  by  which  the  masons  of  Delhi  of  that  time  gave  a  marble- 
like smoothness  and  polish  to  chunam  work.  The  steps  round  the  grave 
are  inlaid  with  encaustic  tiles  of  various  colours,  the  richness  of  which 
has  withstood  the  wear  and  tear  of  four  hundred  years  without  any 
serious  damage.  Some  of  the  tiles  are  hexagons  4  'inches  across,  while 
others  are  squares  of  6|  inches  each  side.  The  substance  of  the  latter 
is  a  white  stone  ware,  and  the  enamelling  on  it  is  of  a  character 
which  makes  me  suspect  these  tiles  to  have  been  imported  from  Ghina« 
The  former  are  of  red  earth,  and  the  glazing  and  designs  on  them  are 
of  inferior  execution.  Their  counterparts  are  commonly  met  with 
in  Pathan  buildings  in  Gour  and  elsewhere.  The  art  of  making  these 
tiles  has  now  been  lost  to  the  natives ;  the  only  remains  of  it  are  to 
be  met  with  among  the  potters  of  Murshid&b&d  and  Birbhum, 
who  apply  a  glazing  of  some  consistency  in  blae,  green  and  white, 
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on  the  kalkis  or  tobacco-bowls  of  ordinary  Mahomedan  hnkkas,  as 
alao  on  a  common  musical  instmment  called  the  bdy&n. 

The  grave  of  Khdn  Jah&n  is  placed  in  tbe  middle  of  the  hall,  and 
is  covered  by  a  large  slab  of  pnre  white  Jeypnr  marble,  raised  on 
three  masonry  steps  inlaid  with  encaustic  tiles.  It  was  erected  in  the 
year  of  Hijira  863  =  A.  D.  1458, — ^just  409  years  ago.  According  to 
popolar  belief,  the  tomb  was  built  in  the  lifetime  and  at  the  expense 
of  the  Ehfin,  who  departed  this  life  on  the  night  of  Wednesday  the 
26th  of  Jilhijja  i,  e,  about  the  end  of  March  or  the  beginning  of 
April  The  epitaph  is  in  Arabic,  inscribed  in  golden  letters,  and,  like 
most  epitaphs,  is  brimful  of  nauseating  praise  (vide  Appendix  A), 
but  the  Kh&n  in  popular  estimation  was  not  unworthy  of  it.  In  his 
lifetime  he  was  reckoned  a  saint,  and  to  this  day  he  is  worshipped  as 
snch  by  Hindus  and  Mahomedans  alike.  Flowers  are  strewn  over 
his  grave  every  day  by  the  attendant  Fakirs,  and  pilgrims  from 
various  parts  of  eastern  Bengal  come  all  round  the  year  to  offer  to  it 
their  salutations.  On  the  full  moon  of  Chaitra,  supposed  to  be  the 
anniversary  of  the  Khan's  death,  a  grand  mela  is  held  near  the  tomb, 
when  over  ten  thousand  people  assemble  to  commemorate  his  piety 
and  sanctity. 

On  the  sides  of  the  grave-stone,  there  are  four  different  inscriptions^ 
copies  of  which  I  also  annex  (Appendixes  B  to  E).  Throe  quotations 
from  the  Koran  are  also  given,  but  these  I  did  not  deem  worth  copying. 
The  only  available  article  of  interest  in  the  building  was  an  old  curi- 
onsly-carved  Koran-stand,  which  I  brought  away  for  deposit  in  the 
mnsenm  of  the  Asiatic  Society ;  as  the  stand  was  never  used,  by 
anybody,  the  sacrilegious  hands  I  put  on  it,  will,  I  fancy,  cause  no 
bconvenience  to  the  faithful. 

In  the  side-aisles  there  are  three  or  four  graves,  but  without 
inscriptions,  and  the  attendants  could  give  no  reliable  account  of  the 
people  whose  bodies  rest  in  them. 

The  tomb  is  situated  in  a  large  quadrangle  surrounded  by  a  masonry 
wall.  Within  this  enclosure  there  are  several  graves,  but  of  no  historical 
or  artistic  importance.  There  is,  however,  a  small  cenotaph  on  the 
Borth  side  which  is  worthy  of  a  short  notice.  If  is  of  modest  size 
•nd  no  architectural  pretension ;  but  it  was  built  by  a  zealot,  one 
Mohammed  Taer  a7{a«  Pir  Ally  by  name;  whose  religious  fervour  forced 
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the  conversion  of  many  a  Hindu  to  the  Mahomedan  faith.  Himaelf  a 
renegade  from  the  religion  of  his  Hindu  forefathers,  he  acquired  a 
high  reputation  for  sanctity,  and  maintained  it  by  a  strict  obeervance 
of  the  ordinances  of  his  adopted  religion. 

According  to  tradition  he  was  sent  for  to  Delhi,  and  for  aome  reason 
or  other,  there  beheaded  by  order  of  the  emperor.  He  is  said  to  have 
once  heard  from  a  Brahmin  of  high  caste  and  great  influence,  one 
Naran&r6yana  K6ya,  that  '^  smelling  was  half  eating,"  wherenpon  he 
caused  some  cooked  meat  to  be  brought  to  his  presence.  The  Brahman 
by  his  side  perceived  the  smell,  and  immediately  covered  his  nose  with 
his  cloth ;  but  it  was  too  late,  the  wily  Mahomedan  urged  that  by  his 
own  shewing  he  had  '*  half  eaten,"  and  must  therefore  cease  to  be  of  the 
orthodox  creed.  He  was  accordingly  outcasted,  and  his  descendants  to 
this  day  are  known  as  Piralis  or  Pir  Ally  Brahmans.  Puerile  as  the 
story  is,  it  is  worthy  of  note  that  all  the  Piralis  of  Bengal  trace  their 
original  seat  to  Jcssore,  and  no  Pir^li  is  to  be  met  with  in  the  eastern 
or  the  northern  districts.  One  of  the  ancestors  of  the  present  Tagore 
family  of  Calcutta  first  associated  with  Naran6r6yana,  and  he  and  his 
descendants  have  ever  since  been  called  Pirdlis.  Such  K&yasthas  as 
associated  with  these  degraded  and  proscribed  Brahmans,  were  sub- 
jected to  the  same  penalty,  and  are  to  this  day  known  by  the  name  of 
the  wicked  Plr.  Their  number,  however,  is  very  limited,  and  they  are 
met  with  in  no  other  district  except  in  Jessore. 

Three  miles  to  the  south-west  of  this  tomb,  there  is  a  magnificent 
mosque,  commonly  known  by  the  name  of  SdfgumbaZy  or  the  mosque 
of  60  domes.  It  is  an  open  arcaded  structure,  formed  of  massive  walls 
six  feet  thick,  and  having  on  the  top  77  small  domes  supported  on 
sixty  pillars.  The  ground  plan  is  an  oblong  of  144  feet  by  96, 
divided  into  seven  aisles  by  six  rows  of  pillars.  The  foundation  and 
the  domes  are  of  brick  ;  while  of  the  pillars  some  are  of  brick,  and 
others  of  stone.  Like  all  other  Mahomedan  mosques  in  India,  the 
Sdtgumhaz  has  its  front  to  the  east,  thereby  enabling  the  faithful  to  pray 
with  their  faces  towards  the  K'&bd  at  Mecca.  The  number  of  archways 
on  this  side  is  11,  of  which  the  second  and  the  tenth  are  closed  with 
masonry,  the  same  arrangement  obtains  on  the  opposite  wall,  the 
iiiulla's  pulpit  being  placed  by  the  side  of  the  central  archway.  On  the 
north  and  the  south  facades  there  are  14  arches,  7  on  each  side,  the 
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height  being  15  feet  to  the  point  of  the  arch.  The  building  is  flanked  by 
fonrnuwsive  towers  which  rise  above  the  line  of  the  domes.  Two  of  them 
enclose  winding  staircases  ;  that  to  the  south-east  being  very  dark  and 
steep,  while  the  one  on  the  noith-east  is  well  lighted  and  easy  of  ascent. 
The  people  call  the  former  Andhdr  Mdnik  and  the  latter  Eaushan 
Mdnik.  Altogether  the  building  has  a  grand  and  imposing  appearance^ 
and  even  in  a  more  favoured  locality  than  Bdgerh&t  would  command 
admiration,  and  be  reckoned  as  an  object  worthy  of  notice.  It  was 
eridenly  intended  for  a  jummah  masjid  or  Friday  mosque. 

The  only  other  object  which  has  been  associated  with  the  memory 
of  Kh4nj&  Ally  and  which  demands  a  passing  notice,  is  a  physical 
phenonienon  of  some  interest.  It  is  a  dull  roaring  sound,  as  of  the 
booming  of  distant  cannonade,  which  is  said  to  be  fired  by  aerial 
hands  in  honour  of  Kh^nji  Ally.  At  B^gerh&t,  those  sounds  are  heard 
at  all  times  of  the  year ;  particularly  when  the  weather  is  calm  and  the 
sky  clear.  It  is  most  distinct  during  a  lull  after  a  stoim  or  a  heavy 
flhower  of  rain.  At  Burrisal  they  are  equally  prominent,  and  noticed 
with  great  cariosity.  Vaiious  theories  have  been  hazarded  to  account 
for  the  phenomenon.  Mr.  Pellew,  the  superintendent  of  survey  at 
Burrisal,  in  a  letter  to  me,  says — 

"  What  you  allude  to  must  be  the  *  Burrisal  guns,*  which  are  heard 
all  over  south  Jessore  and  Backerganj,  at  least  in  the  neighbourhood 
of  the  Baleswar.  They  are  distinctly  heard  at  Burrisal.  I  have  never 
heard  them  myself  west  of  Morellganj.  My  own  idea  is,  that  they  are 
perhaps  the  sound  of  heavy  surf.  My  reasons  for  supposing  this  (of 
coarse  I  am  by  no  means  certain)  are  as  follows.  The  noise  exactly  re- 
sembles the  sound  of  surf  as  heard  often  by  me  at  Pooree  under  certain 
circumstances,  viz.  when,  on  account  of  a  cessation  of  the  south-west 
monsoon,  the  swell  rises  to  an  unusual  height  before  breaking,  and 
then  breaks  simultaneously  for  perhaps  a  length  of  three  miles  of  coast. 
1  have  often  been  woke  from  my  sleep  by  the  thuntler  of  these  waves, 
when  breaking  in  this  manner.  As  regards  the  succession  of  10  or  11 
reports,  we  all  know  that  waves  generally  break  successively  along  a 
beach,  and  at  the  distance  the  listener  is  from  the  sea  these  would 
appear  equally  loud. 

"  2nd.     Reason.    The  further  south  I  go,  the  louder  the  reports  are, 
and  the  more  unequal  in  power  (this  I  have  not  tested  quite  sufliciontly). 
17 
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"  8rd.  There  is  a  story  (to  which  70a  allude)  of  a  Collector  sending^ 
down  people  in  a  boat  to  find  out  aboat  its  whereabouts,  who  heard 
the  noise  always  to  their  south,  till  they  reached  the  Hurungotta,  and 
were  compelled  by  the  weather  and  sea  to  return. 

''  4th.  The  general  belief  in  natives  that  they  are  not  marriage 
guns. 

'-  5th.  The  dissimilarity  between  the  sound  and  that  of  marriage 
£^ns,  noticed  by  all  who  hear  them. 

"  6th.  The  fact  that  sound  would  be  conveyed  very  far  by  the  soatli- 
west  monsoon  along  the  surface  of  the  large  rivers  of  Backeiganj. 
They  are  generally  heard  in  a  lull  after  a  squall,  at  least  I  think  ao^ 
just  when  the  surf  breaks  most  regularly  and  simultaneously.  I  am 
Borry  I  have  no  more  certainty  to  give  you." 

The  cause  above  assigned  to  the  sounds  by  Mr.  Pellew  may  be  the 
right  one,  but  the  reasons  he  has  adduced,  plausible  as  they  are,  do  not 
seem  to  be  conclusive.  It  may  fairly  be  argued  that  had  the  soand 
been  produced  by  the  surf,  they  would  have  been  noticed  near  the 
seashore,  wherever  there  is  a  low  beach.  Such,  however,  is  not  the 
case.  I  have  nowhere  read  of  such  sounds  in  books,  and  never  heard 
them  anywhere  beyond  the  mouths  of  the  Ganges. 

At  Balasore,  which  is  only  seven  miles  from  the  Bay,  they  are  never 
noticed.  Mr.  Pellew  says  that  a  sound  similar  to  the  '^  marriage  gana" 
of  Burrisal  is  heard  at  Pooree,  wliich  is  occasioned  by  the  breaking  of 
the  swell  on  the  beach,  during  a  certain  time ;  but  it  is  not  a  constant 
occurrence.  During  my  stay  for  more  than  two  months  at  Basdebpnr, 
a  village  five  miles  from  the  sea  between  Bhadrak  and  Soroh,  I  never 
heard  a  report  of  the  kind,  though  the  surf  rises  and  breaks  on  the 
beach  with  equal  or  perhaps  more  violence,  during  all  seasons.  Even 
at  places  near  to  B^erh^t,  or  in  other  parts  of  the  Sunderbans 
equally  distant  from  the  shore  of  the  bay,  the  noise  is  not  audible ; 
and  the  only  tract  which  enjoys  the  honour  of  these  salutes  is  that 
which  extends  from  the  eastern  border,  from  the  river  Baleswar  to 
the  foot  of  the  Chittagong  hills. 

I  had  an  opportanity  of  going  down  as  far  as  "  Tiger's  Point,"  and 
J,  carefully  watched  the  phenomenon,  but  I  did  not  notice  that  the 
sounds  became  louder  and  louder  as  my  boat  drifted  down  from 
Morellganj  to  the  mouth  of  the  Huranghdtd.    This  would  lead  to  the 


1867.]  On  the  Antiguiitu  of  Bdgerhdt.  185 

inference  that  the  swell  of  the  sea  was  not  the  cause  of  the  sonnds, 
and  it  is  possible  that  they  may  be  due  to  some  sabterranean  or 
volcanic  agency,  the  nature  of  which  we  have  not  the  means  now  to 
ascertain.  It  is  one,  however,  which  is  we^  worthy  the  attention  of 
Bcientific  men. 


APPENDICES. 
A. 

•  t;4«Jl  •  ^a^j^S  3}^^  u^iUJi  e;J0Jif^»  t^Mi  c>xlaVi  ^J^l 


I 

•  il^Ui  J  ^j;aL«  ^  cJiJ  ism  ai^  e;i^  1 
B. 

c. 

fui  U^l  J  ^Up  ^fcu»  jf^  ^Ki  (^jl  Ui<^( 
D. 

E. 

^  cu^Jl Ja.  ci,^Ji  e;^-»y  jA)|   0-.1  j\^ 

tt>i^Jt3«i^^    *^2.    ^^^^^   4j4^Ai.    «fiM«^ 
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On  the  Transliteration  of  Indian  Alphahets  i7i  the  Roman  Character. 
-^By  F.  S.  Growsb,  M.  A.  Oxon,  /?.  C.  S. 

[Received  5th  January,  1867.] 

The  question  of  transliteration  has  been  bo  fully  discussed  at  recent 
meetings  of  this  Society,  that  a  paper  which  attempted  to  revive  the 
subject  would  probably  meet  with  scant  consideration.  I  am  also 
myself  of  opinion  that  the  theory  has  been  discussed  more  than 
enough,  and  only  wish  on  the  present  occasion  to  slate  briefly  a  plain 
matter  of  fact,  and  make  a  practical  suggestion. 

It  is  impossible  for  any  one,  however  imbued  with  phonetic 
prejudices,  to  ^  deny  that  all  European  philologists  and  oriental 
scholars  have,  by  mutual  consent,  adopted  a  uniform  system  of  re- 
presenting Indian  alphabets  in  Roman  characters,  which  varies  only 
in  some  few  and  unimportant  particulars.  As  to  the  vow^els,  there  is 
at  the  present  day  no  dispute  at  all ;  for  that  intensely  insular 
peculiarity  of  denoting  the  simple  sounds  of  *  and  u  by  the  awkwai-d 
combinations  of  double  e  and  double  o  is  now  quite  obsolete  in  tbe 
literary  world.  I  have  not  seen  any  recent  oriental  work  from  the 
French  press,  and  therefore  cannot  tell  whether  their  practice  of 
representing  u  by  ou  has  been  abandoned  or  not ;  but  this  at  all  events 
is  a  feature  which  is  not  likely  to  be  imitated  by  English  writers. 
As  to  the  consonants,  there  are  some  few,  but  very  few,  points  which 
are  still  left  open :  thus  the  palatal  sibilant  is  generally  denoted  in 
England  by  s  with  a  stroke  over  or  dot  below  it,  while  continental 
scholars  prefer  the  symbol  f ;  again  the  compound  which  English 
Bcholai's  represent  by  Icsh  is  on  the  continent  represented  occasionally 
by  X,  more  frequently  by  csch^  which  latter  is  not  likely  to  find  many 
advocates  out  of  Germany.  Thus  too  in  the  Persian  alphabet,  the 
Arabic  kdf  is  sometimes  denoted  by  q^  but  more  usually  by  k  with  a 
dot  under  it ;  and  the  final  consonant  he  is  sometimes  expressed  by  the 
vowel  a  alone,  sometimes  by  ah.  But  it  is  really  unnecessary  for  us  to 
regard  these  minor  discrepancies,  since  they  do  not  appear  in  what 
may  be  called  our  natural  authorities.  For  I  suppose  it  will  be  ad- 
mitted that  Forbes's  is  the  standard  dictionary  for  modem  Hindu- 
stani ;  while  the  last  complete  Sanskrit  dictionary  is  Prof.  Benfey's, 
published  in  London  during  the  year  1866,  and  the  greatest  work 
ever  yet   undertaken   for   the  elucidation  of  that   language   is  the 
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gigutie  cyclopiedia  of  Dr.  Goldstucker,  which,  if  ever  completed,  will 
motst  assuredly  be  universally  accepted  as  the  standard  authority  on 
all  points  of  Sanskrit  learning.  In  these  three  works,  by  three  different 
lothorB,  we  find  one  uniform  system  of  transliteration  without  a  single 
point  of  difference,  except  as  regards  one  solitary  letter,  viz.  the  palatal 
sibilant.  This,  Forbes,  in  accordance  with  modem  pronunciation, 
represents  by  sh,  while  Benfey  denotes  it  by  g  and  Goldstiicker  by  s'. 
It  appears  to  me  that  since  we  have  such  authorities  as  these,  our 
coarse  is  plain  ;  for  who  is  to  establish  rules  of  orthography,  if  lexico- 
graphers are  not  ?  I  therefore  think  that  the  recent  discussions  on 
the  subject  by  this  Society  are  to  be  regretted,*  since  they  had  a 
tendency  to  re-open  a  question  which  had  virtually  been  long  settled, 
and,  by  ignoring  an  established  fact,  to  throw  a  check  in  the  way  of 
educational  progress. 
That  many  and  serious  inconveniences  result  from  the  want  of 

« 

lystem  that  now  prevails  in  India  on  this  matter  is  undeniable,  and  a 
remedy  is  daily  becoming  more  urgently  required.  For  many  registers 
of  native  names  have  now  to  be  kept  in  Boman  characters,  and  the 
whole  object  of  alphabetical  arrangement  is  frustrated  so  long  as  it 
remains  uncertain  whether  amrit  is  to  be  looked  for  under  letter  a  or 
letter  v,  and  whether  a  person  spells  his  name  as  Devi-din  or  Dabi-deen» 
And  this  difficult3r  is  one  entirely  of  our  own  creation  ;  for  although 
in  English,  where  the  orthography  of  proper  names  is  altogether 
arbitrary,  it  is  quite  possible  for  a  highly  educated  man,  in  writing 
down  a  list  of  persons  from  dictation,  to  mis-spell  every  word,  in  a 
catalogue  of  Hindu  names  there  is  no  such  danger.  Every  personal 
appellation  is  also  a  literary  term,  with  a  definite  meaning  and 
invariable  form ;  and  therefore  any  one,  having  a  very  moderate 
acquaintance  with  Indian  history  and  mythology,  would  be  competent 
to  write  a  long  list  of  names  with  unerring  precision ;  and  there  is  no 
excuse  for  the  carelessness  which  makes  an  array  of  the  names  and 
titles  of  native  gentlemen  in  the  Government  Gazette  look  like  a  roll- 
call  of  South  Sea  savages.  It  will  be  found  that  almost  all  names 
resolve  themselves  into  one  of  the  following  categories :  Ist,  and  most 
common  of  all,  the  name  of  some  popular  hero  or  divinity  standing 

*  The  object  of  the  diacossiona  here  roferred  to,  waa  to  dotormine  whether 
£iirope€ui  tochnical  tenoa  should  be  translated  or  tranalitei'atod  into  the  ludiau 
vemaculara. — Ed, 
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simply  by  itself,  as  Lakshman,  Baladeva ;  2nd,  a  similar  name  with 
the  addition  of  some  word  denoting  '  disciple'  or  *  by  the  favour  of/ 
as  Bbagaw&n-d&s,    Rdm-sab&y,    Hannm&n-Pras&d,  Oanri-datt ;    3rdy 
some  one  of  the  tbousand  epithets  appropriated  to  the  leading  cbarac- 
iers   of  the    Hindu    Pantheon,   as    Niranjan,    the    animpassioned ; 
Cbakrapini,  the   discos-holder )    Bansi-dhar,   the  flate-player,   t.   6. 
Krishna ;  4tb,   the  name  of  some  one  of  the  appliances  of  ritaal 
worship,  as  Tulsi,  Seagram,  Yibhdti ;  6th,  some  word  expressing 
beauty  or  other  excellent  quality,  as  Nawal,  Sundar,  Kirat ;  6th,  some 
heroic  or  honorific  title  as  Randhir,  '^  the  staunch  in  fight,"  correspon- 
ding to  the  Homeric  '*  meneptolemus ;"  Kharagjit,  the  conquering 
swordsman ;  Mah&bali,  the  greatly  valiant ;  Andp,  the  incomparable  ; 
7th,  the  name  of  some  precious  material,  as  Hlra,  a  diamond  ;  Moti, 
a  pearl ;  K&nchan,  gold  ;  8th  and  strangest  of  all,  some  affectionate 
diminutive,  as  Nek  B&m,  a  little  B&m ;  Chhote  L61,  a  little  dear, 
Nanka,  a  darling.     In  the  village  patois,  it  is  true,  many  of  these 
names  ordinarily  appear  in  a  very  corrupt  form,  but  even  these  corrup- 
tions are  reducible  to  the  following  simple  rule,  viz.  that  the  first 
syllable  of  the  word  only  be  retained  unimpaired,  and  an  open  vowel 
substituted  for  the  whole  of  the  termination ;  thus  Kaly&n  becomes 
Kalu,  Bhagiratha,  Bhagi,  and  Nayanasukh,  Nainu.  But  these  diminu- 
tives correspond  simply  to  our  English  Bob,  Dick  and  Tom,  and  have 
no  right  to  be  included  in  a  formal  catalogue  of  names.     The  enforce- 
ment of  a  correct  system  of  transliteration  woidd  naturally  be  opposed 
by  all  who  are  too  indolent  to  acquire  a  rational  knowledge  of  the 
language,  or  who  choose  to  diversify  their  style  by  the  simple 
expedient  of  spelling  the  same  word  two  or  three  different  ways  in 
one  paragraph ;  but  the  present  slovenly  system,  or  want  of  system,  is 
not  only  a  practical  inconvenience,  but  is  also  a  disgrace  to  an  educated 
government. 

But,  it  may  be  urged,  perfect  precision  is  no  doubt  desirable  in 
scientific  treatises,  but  would  be  pedantic  in  ordinary  writing.  Now 
can  any  parallel  be  found  to  such  a  state  of  things  as  this  argument 
supposes  ?  Every  language  has  recognized  laws  of  spelling,  which 
the  uneducated  classes  in  practice  frequently  transgress  ;  but  has  any 
government  on  that  account  determined  to  class  itself  amongst  the 
illiterate,  and  to  relegate  orthography  to  the  professedly  learned? 
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The  GFoTemment  of  India  stands  alone  in  this  extraordinary  patronage 
of  a  barbaroas  nomenclature  which  excites  the  ridicule  of  every 
European  scholar. 

In  one  of  the  recent  discussions  on  the  subject,  I  remember  that 
Br.  Lees  gave  a  very  good  illustration  of  the  results  of  this  lax  mode 
of  spelling,  quoting  several  Indian  words  from  a  I7th  century 
traveller,  which  were  so  much  disguised  by  their  Roman  garb,  that 
identification  was  impossible.  But  by  a  curious  perversion  of  logic, 
the  speaker  proceeded  to  argue  the  inexpediency  of  transliteration  at 
all ;  whereas  the  illustration  only  showed  the  evil  of  not  having  a 
definite  standard :  for  if  each  Indian  letter  had  its  acknowledged  Soman 
univalent,  every  word  would  be  as  intelligible  in  its  Roman  as  in 
iU  Indian  form.  I  would  therefore  suggest  that  the  Asiatic  Society 
should  print  in  a  tabular  form  the  Roman,  Ndgari  and  Persian 
alphabets*  as  arranged  by  the  eminent  lexicographers  abovenamed 
imd  approved  by  Prof.  Max  Miiller,  the  greatest  of  modern  philolo- 
gists; and  that  this  table  should  be  occasionally  appended  to  the 
Nos.  of  the  Society's  Proceedings,  and  every  writer  expected  to  modify 
his  phonetic  vagaries  accordingly.  It  certainly  does  not  appear 
anreasonable  to  require  that  the  contributors  to  a .  scientific  and 
literaiy  journal  should  master  the  first  rudiments  of  orthography, 
before  they  proceed  to  discuss  abstruse  questions  of  philosophy  and 
literary  history  ;  and  a  writer  who  appears  in  print  under  the  auspices 
of  a  learned  Society  should  feel  it  as  strange  to  put  down  chatta  poker 
for  ckhatra  pokhar  as  to  spell  "  umbrella,"  umhreller.  I  think  too  that, 
if  a  more  frequent  reference  to  a  Dictionary  were  rendered  necessary, 
articles  would  not  be  forwarded  for  publication  in  such  a  very  crude 
state  as  is  now  sometimes  the  case.  Thus  in  the  last  No.  of  the 
Philological  Journal,  the  same  distinguished  officer,  who  writes  chatta 
foker  and  Machowa  and  Guchmoa  for  Matsya  and  Kachchhapa,  begins 
his  paper  vrith  a  lengthy  speculation  about  ^'  a  race  called  variously 
8enp,  Serab,  Serak,  Srdwaka,  who  were  probably  the  earliest  Aryan 
colonists,"  and  another  race  called  Bhumij,  without  apparently  any 
idea,  at  the  time  of  writing,  that  Sr&waka  is  the  ordinary  Sanskrit  name 
for  a  Jain  or  Buddhist,  and  that  the  literal  meaning  of  Bhumij  is  the 
efirthborn,  Autochthones,  Aborigines.      The  identity  of  the  Jain  and 

•  Tbia  has  already  been  done, — Ed, 
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Srawaka  is  in  a  confused  manner  indicated  before  the  conclusion  of  the 
article,  but  without  recognizing  the  fact  that  the  name  (literally 
'^  a  hearer")  indicates  a  purely  religions  distinction,  and  that  it  docs 
not  imply  a  difference  of  race  any  more  than  the  term  "  Roman 
Catholic'^  implies  an  Italian  by  descent. 

I  may  here  incidentally  observe  that  in  this  district  (Mainpuri)  the 
Jains,  who  form  a  considerable  item  in  the  population,  are  known 
popularly  only  by  the  name  of  SarSugis,  which  also  is  clearly  a  coiTup- 
tion  of  the  same  word  Si*dwaka.  Their  habits  and  customfi  are  of 
course  the  same  as  those  described  by  Col.  Dalton. 

If  my  suggestion  as  above  were  adopted  by  the  Society,  the  same 
principle  would  be  consistently  carried  out  in  compiling  the  list  of 
members  with  their  places  of  residence,  where  we  should  no  longer 
see  Bdbu  alternating  with  Baboo  (the  latter  invariably  suggesting  the 
loss  of  a  final  n)  and  the  first  step  might  be  taken  towards  the  correc- 
tion of  our  present  barbarous  local  nomenclature.  Our  maps  are  no 
doubt  admirable  as  results  of  engineering  skill,  but  in  a  literary  point  of 
view,  they  are  ridiculous, — a  large  proportion  of  local  names,  especially 
Hindi  words,  being  utterly  distorted  from  the  original  form.  Thus 
for  instance,  I  have  never  yet  seen  a  map  where  the  common  village 
name  Kushalpur  was  not  spelt  with  an  initial  Persian  kh,  as  if  it 
were  a  derivative  of  khush  ;  and  yet  it  might  be  supposed  that  if 
any  Hindi  word  were  to  be  allowed  to  retain  its  identity,  it  would 
be  the  name  of  a  district  so  famous  in  ancient  legend  as  Kos'ala, 
which  had  Ayodhyi  for  its  capital,  and  gave  a  name  to  the  mother  of 
the  national  hero  Rama.  Upon  this  point  I  cannot  do  better  than 
qtiote  the  words  of  the  late  Prof,  Wilson,  who,  describing  Indian 
maps  as  miserably  defective  in  their  nomenclature,  says,  "  None  of 
our  surveyors  or  geographers  have  been  oriental  scholars.  It  may  be 
doubted  if  any  of  them  have  been  conversant  with  the  spoken  language 
of  the  country.  They  have  consequently  put  down  names  at  random, 
according  to  their  own  inaccurate  appreciation  of  sounds,  carelessly, 
vulgarly  and  corruptly  uttered  ;  and  their  maps  of  India  are  crowded 
with  appellations  which  bear  no  similitude  either  to  past  or  present 
denominations.  There  is  scarcely  a  name  in  our  maps,  that  does  not 
afford  proof  of  extreme  indifference  to  accuracy,  and  of  an  incorrectness 
in  estimating   sounds  which  is  in  some  degree  perhaps  a  national 
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defect"  It  may  be  necessary  to  take  with  some  modification)  at  tlia 
present  daj,  the  above  severe  reflections  on  the  ignorance  of  oar 
nrreying  officers ;  bnt  whatever  their  knowledge,  it  is  evident  that 
they  have  not  had  sufficient  courage  to  deviate  from  the  traditional 
groove  of  barbarism.  To  initiate  a  reform  in  this  direction,  is  an 
nndertaking  well  worthy  the  highest  efforts  ol  the  Asiatic  Society. 
Bnt  the  whole  question  has  been  treated  so  ofteui  that  there  is  no 
oecasion  for  farther  words ;  it  only  remains  for  some  definite  action  to 
betaken^ 

On  the  other  hand,  equal  carelessness  and  neglect  of  philological 
principles  are  displayed  in  the  ordinary  modes  of  representing  English 
words  in  N%ari  characters:  thus  the  names  of  the  four  months 
September,  October,  November,  and  December  are  frequently  so  spelt 
in  Hindi  translations,  as  quite  to  obscure  the  fact  that  they  are  iden- 
tically the  same  as  the  vernacular  Saptami,  Ashtami,  Navami,  Dasami. 
It  has  also  become  a  uniform  practice  to  represent  the  English  t  on 
all  occasions  by  the  letter  7 ;  thus  ignoring  the  fact  that  in  the 
English  alphabet  the  one  symbol  does  double  duty,  and  our  pronun- 
eifttion  of  it  varies,  though  perhaps  unconsciously,  in  different  words, 
tccprdingly  as  it  ha«r  a  murdhanya  or  simply  dental  power.     For 
instance,  the  name  Victoria  is,  so  far  as  my  experience  goes,  invariably 
"V^U^  nWzk  tlie  7,  though  most  incorrectly  so ;  for  both  in  meaning 
and  derivation,  it  corresponds  precisely  to  the  common  appellation 
Tijay,they  by  an  invariable  mle  becoming  k  before  dental  t ;  while  h 
with  murdhanya  t  is  an  impossible  compound,  and  a  short  vowel  would 
htTe  to  be  introduced  between  the  two  consonants,  before  they  could 
be  pronoonced.     Indeed  Her  Majesty  may  reasonably  complain  of  the 
injnrions  treatment  she  receives  here  in  India :  for  not  only  is  her 
name  misspelt,  but  her  royal  title  also  is  most  grossly  misrepresented. 
The  crafty  Masalman,  whoever  he  was,  who  first  suggested  the  pre- 
posterous expression  mdliJed  mu^dzzam^  must,  when  he  found  it  adopted, 
kare  chuckled  immensely  over  the  indignity  he  was  passing  on  the 
Qaeen  of  the  unbelievers.     Fortunately,  the  phrase  is  so  thoroughly 
outlandish,  that  it  practically  conveys  no  meaning  in  this  country ; 
though  any  Arab  chief  who  heard  it  would  derive  from  it  a  strangely 
derogatory  idea  of  the  Empress  of  India.     I  remember  reading  an 
Btticle,  which  appeared  in  England  about  a  year  ago,  taking  this  phrase 
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as  an  illastration  of  our  special  lingaistic  clamsiness,  as  contrasted 
with  Russian  tact,  and  pointing  out  the  considerable  advantage  which 
they  thus  enjoyed  over  us  in  impressing  the  oriental  imagination. 
For  my  own  part,  I  am  quite  unable  to  see  any  ralid  reason  why  the 
well-known  and  dignified  word  pAdshdh  should  not  be  used,  at  least 
on  all  ordinary  occasions,  where  no  reference  is  made  to  the  sex  of  the 
sovereign,  as  in  the  superscripture  of  service  letters,  or  the  wording  of 
legal  documents. 

As  change  of  circumstances,  or  the  development  of  European  ideas, 
involves  an  occasional  necessity  for  enlarging  the  vernacular  nomen- 
clature, I  would  suggest  that  this  coinage  of  words,  hitherto  charac- 
terised by  the  most  signal  failures,  should  be  transferred  from  the 
Government  mint  to  the  care  of  the  Asiatic  Society,  and  that  a 
Philological  Committee  should  be  allowed  to  express  their  opinion 
before  any  new  issue  was  definitely  stamped  and  authoritatively 
circulated.  The  last  new  word  that  has  been  forced  down  the  throats 
of  the  people  is  numdish-gah,  the  principal  result  at  present  of  the 
fashionable  exhibition  epidemic.  It  is  a  compound,  for  which  it  would 
be  perfectly  useless  to  look  in  any  Hindustani  Dictionary,  and  in  fact 
has  never  had  any  existence  in  the  countiy.  As  yet  its  nse  is 
exclusively  confined  to  the  Munshi  class,  who,  in  f^rder  to  define  its 
meaning,  invariably  prefix  the  word  mela,  and  I  belieVe  eORSider  ii: 
only  the  Government  synonym  for  a  tamdsha  of  any  kind,  in  the 
same  way  as  sirika  is  the  Government  expression  for  what  every  one 
in  his  senses  calls  chori.  Thus,  during  the  grand  Darb&r  at  Agra,  I 
had  petitions  from  mukhtdrs,  explaining  their  clients'  absence  on  the 
ground  that  they  had  gone  to  the  "  Agra  numaish-g^.''  With  the 
people  at  large  the  word  fneld  appears  to  answer  every  necessary 
purpose  ;  or  if  greater  precision  is  desired,  sarkdri  meld  is  employed. 
And  although  some  more  adequate  expression  might  no  doubt  be 
evolved  by  a  due  exercise  of  the  critical  faculty,  I  consider  this 
indigenous  product  is  at  all  events  better  than  the  official  exotic. 
Several  other  subjects  suggest  themselves  for  animadversion,  but  my 
remarks  have  extended  far  beyond  the  limit  I  originally  intended,  and 
some  of  the  points  already  noticed  may  appear  too  minute  to  deserve 
serious  attention.  Tet,  if  philology  is  worth  studying  at  all,  it  is 
certainly  worth  while  to  recognize  its  rules  in  practice. 
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A  catalogae  of  the  Vernacular  Publications  of  the  Bombay  Presi- 
dency has  just  been  brought  out  by  Sir  Alexander  Grant,  Director  of 
Public  Instruction,  Bombay.  It  embraces  the  names  of  1 679  books 
of  which  175  are  in  Sanscrit,  660  in  Marhatti,  628  in  Guzrati,  49 
in  Canarese,  and  43  in  Sindhi.  Of  Zend  books  there  are  4,  and  of 
Pehlevi  1,  being  the  Pehlevi  version  of  the  Zendavesta.  Prefixed  to 
the  catalogue  are  two  interesting  essays  by  Professor  F.  Kielhom 
•nd  Mr.  M.  G.  B&ndde,  on  its  Sanskrit  and  Marathi  portions. 

Mr.  J.  Beames  has  just  published  a  short  introduction  to  the  study 
of  Indian  Philology,  with  a  map  shewing  the  distritution  of  Indian 
languages.  It  is  intended  to  be  a  guide  to  those  ''  who,  having  no 
knowledge  of  Linguistic  Science,  wish  to  record  and  preserve  dialects 
of  obscure  and  uncivilised  tribes  with  whom  they  may  come  into 
contact ;  or  any  of  the  countless  local  peculiarities  of  the  leading  Indian 
languages  which  may  be  spoken  in  their  neighbourhood.' ' 

The  following  is  an  Extract  from  a  letter  from  Major  General 
A  Cunningham  to  Colonel  G.  S.  Guthrie,  on  a  large  gold  Eucratides 
WrrWught  to  England. 

"  But  what  is  a  double  gold-mohur  compared  to  the  great  gold 
Eucratides  which  has  just  been  brought  from  Bokhara  by  Aga 
Zebalun  Bokhari  ?  It  is  2  J  inches  in  diameter,  and  weighs  ten  staters^ 
or  eleven  guineas  f  It  has  the  usual  helmeted  head  on  one  side,  with 
the  horsemen  and  inscription  on  the  reverse.  The  owner  has  refused 
7(yO£  for  it.    It  is  genuine — and  beats  all  the  Greek  coins  hitherto 

discovered. 

"  I  have  three  specimens  of  a  new  Greek  King,  Apollophanes,  and 
some  rude  coins  of  Strato  with  the  title  of  Philopator,  which  is 
translated  priyapitd^  lover  of  his  father.  Please  tell  Grote  of  theso 
Bactrian  novelties." 
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On  the  Arabic  Element  in  Official  ffindwtani. — No.  2.     By 

J.  Bbambb,  Esq.y  B.  C,  8. 

[Eeoehred  23rd  Jnly,  1868.] 

"  If  Hmdnfltani,  adopted  by  us  as  the  future  general  language  of 
Indii^  is  to  be  a  language  and  not  a  jargon,  it  must  become  so  by 
ineins  of  its  alliance  with  Persian,  the  speech  which  all  Indian  Maho-^ 
n^daiis  have  at  their  heart,  and  use  as  the  feeder,  or  channel  of  other 
feeders,  for  all  their  abstract  thought,  their  politics,  science,  and 
poetry."* 

This  extract  seryes  as  a  fitting  text  to  the  subject  which  it  is  my 
aim  to  illostrate.  In  a  former  paper  I  gave  an  outline  of  some  argu* 
ii^ents  in  favour  of  the  present  Arabicized  dialect  of  our  courts,  and  as 
^e  little  literature  which  the  language  possesses  is  written  in  the 
ttme  style,  the  following  remarks  may  be  considered  as  applica-* 
Ue  to  the  literary  style  also.  In  the  present  I  propose  to  review 
^  assertions  of  the  upholders  of  the  opposite  opinion,  which 
outy  briefly,  and  I  trust  fairly,   be   stated    thus :— ^In  writing  or 

*  QoarierlT  Review  Ko.  2d4,  page  517  on  <'  Vimb^ry't  Trav^li  in  Central 
Alia." 

18 
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speaking  Hindnstani,  if  you  have  two  words  to  choose  between,  one 
Hindi  or  Sanskrit,  and  the  other  Persian  or  Arabic,  it  is  better  and 
less  artificial  to  use  the  former ;  and  the  Arabic  and  Persian  words 
already  in  use  in  Urdu  are  for  the  most  part  wrongly  used,  and  are 
often  very  corrupt  forms  of  the  genuine  words.  There  are  thus  two 
arguments :  the  first,  a  political ;  the  second,  scientific.  I  will 
examine  the  political  or  historical  argument  first.  But  I  must  premise 
that  I  consider  the  whole  question  as  one  for  the  student  rather  than 
the  statesman.  Dr.  Fallon,  a  vigorous  partizan  of  the  Hindi  school, 
writes,  somewhat  complacently,  thus  :*  "  The  Urdu  language  needs 
direction ;  but  the  natives  have  neither  taste  nor  learning  for  such 
a  work.  The  task  must  be  performed  by  European  scholars,  and  the 
Government  of  the  country."  I  would  ask  the  author  whether,  in 
all  the  range  of  his  comprehensive  reading,  he  has  ever  met  with  an 
instance  of  a  language  having  been  created  or  guided  by  foreign 
scholars,  or  licked  into  shape  by  a  Government.  Is  language,  like  law, 
a  political  creation  ?  Does  it  not  rather  grow  up  in  the  homes  of  the 
people  ?  Is  it  not  hewn  out  of  their  rough  untutored  conceptions  ? 
Does  not  its  value  consist  in  its  spontaneous  and  unconscious  growth  ? 
Are  not  its  very  irregularities  and  errors,  proofs  of  the  want  of  design 
that  attends  its  formation  ? 

Or  again,  can  a  stranger  guide  the  native  mother  in  choosing  how 
to  talk  to  her  child  ?  If  it  be  difficult  for  foreigners  to  influence  a 
language  in  a  country  where  women  enjoy  the  same  freedom  as  men, 
bow  much  more  hopeless  is  the  task  in  a  country  like  this,  where  the 
mothers  of  the  people  are  inaccessible  and  invisible  ? 

No,  we  cannot  influence  the  speech  of  this  people ;  they  have  formed 
it  for  themselves ;  they  have,  before  we  came  on  the  scene,  chosen 
Arabic  and  rejected  Hindi.  It  is  not  true  to  say  that  they  prefer 
Hindi,  and  that  we  have  forced  on  them  Arabic.  It  is  not  correct  to 
gay  that  pedantic  munshis  have  created  for  the  use  of  the  European 
officer  a  dialect  unknown  to  the  majority  of  the  people,  and  the  use 
of  which  severs  him  from  them,  and  gives  the  keys  of  commnnication 
into  the  hands  of  a  single  class.  The  use  of  Arabic  and  Persian 
words  pervades  every  class.     I,  and  many  other  officers,  know  that 

•  English- Hindustani  Law  and  Commercial  Diotionaiy  by  S.  W.  Fallon,  In- 
troductory DissertatioD,  p.  zviii.  ad  fin. 
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when  we  go  alone  and  unattended  into  a  native  village,  we  can  con- 
Terse  readily  with  the  commonest  people ;  and  I  have  found  the 
Aiabicized  style,  which  I,  £rom  deliberate  preference,  always  employ, 
quite  intelligible  to  the  ryot  and  the  bunnia.  This  people  formed 
their  own  language,  and  we  may  rest  assured  they  will  continue  to 
develop  it  in  that  direction  which  they  feel  to  be  best.  It  is  truo 
that  Hindi  is  the  speech  of  the  lower  classes,  but  how  many  Arabic 
words  have  invaded  even  the  lowest  Hindi,  because  the  national 
Reeling  has  adopted  Arabic  as  a  sign  of  cultivation.  The  scholar  may 
Lunent  that  it  is  so,  just  as  some  scholars  lament  the  disuse  of  Saxon 
words  in  English^  but  the  lamentations  of  the  scholar  do  not  hinder 
the  progress  of  the  language. 

"  Hindi  is  more  native  to  the  soil,  and  lies  closer  to  the  hearts  of 
the  people  than  Arabic  or  Persian,  and  its  use  is  therefore  preferable 
to  that  of  the  last  named  languages."  This  is  the  political  argument 
of  the  Hindi  school.  Dr.  Fallon*  puts  it  thus  :  ^^  Hosts  of  Persian 
and  Arabic  words  have  been  introduced  by  natives  of  the  country  (the 
italics  are  mine)  who  affect  a  foreign  tongue,  and  make  transfers  in 
the  mass  out  of  worthless  books  imperfectly  understood.  The  true 
vernacular  is  overwhelmed,  thrust  aside,  and  sccvnfully  ignored." 
And  again,  ''  The  vocabulary  of  the  Indian  Courts  of  Judicature  is  not 
absolately  without  a  few  Hindi  phrases.  Still,  a  very  large  propor- 
tion of  good  Hindi  is  systematically  excluded  by  ignorance  or  bad 
taste,  or,  worse  still,  from  corrupt  design.  Words  which  are  conti- 
nnaily  in  the  mouths  of  the  people,  the  current  speech  in  which  men 
in  town  and  country  buy  and  sell  and  transact  business,  the  mother- 
tongae  of  the  peasantry  and  indeed  of  the  great  bulk  of  the  nation  is 
repadiated  for  a  foreign,  high-sounding  phraseology.  But  a  people's 
vocabulary  is  not  so  to  be  set  aside.  The  few  have  seldom  yet  suc- 
CGe<led  in  substituting  their  language  for  the  language  of  the  many. 
£eaten  off  from  the  courts  and  public  offices,  native  Hindi  still  lives 
in  the  busy  mart,  and  in  the  familiarities  of  social  and  domestic  life, 
la  the  pithy  sayings,  proverbs,  and  national  songs  of  the  country, 
dwells  a  spirit  and  an  influence  beside  which  the  foreign  and  less 
familiar  speech  seems  feeble  and  flat.  These  Hindi  phrases  have 
deep  roots  in  the  habits  and  associations  of  the  people.     They  come 

*  Dissertation  pp.  zii.  ziii. 
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home  to  the  feelings  and  the  ancLerstanding  of  the  highest  and  the 
lowest.  They  possess  a  living  power,  aniversality  and  force  of  expres- 
sion, which  can  never  helong  to  the  Arahic  and  Persian  platitudes 
that  are  thrust  in  their  place." 

Now  all  this  is  very  good  and  very  eloqnent,  hnt  it  rests  on  false  bb- 
sumptions.  It  assumes  that  what  is  true  of  some  classes  of  the  population 
is  true  of  the  whole.  It  puts  aside  entirely  all  the  rank  and  education 
of  the  country — it  puts  the  peasant  on  a  pedestal,  and  requests  us  to 
accept  the  barbarous  and  antiquated  jargon  that  falls  from  his  lips  as 
the  model  of  our  speech,  and  as  the  vehicle  for  the  expression  of 
intricate  philosophical  argument,  close  legal  reasoning,  delicate  and 
refined  discussion  on  art,  science  and  politics. 

A  second  erroneous  assumption  is,  that  we  have  to  thank  our  law 
courts  for  the  abundance  of  Persian  and  Arabic  terms  in  use  in  Hin- 
dustani. The  fact,  however  is,  that  oar  native  clerks  use  nine-tenths 
of  these  words,  simply  because  they  have  been  used  for  five  centuries 
past  as  legal  terms,  and  use  has  conferred  on  them  a  conventional 
meaning,  which  no  other  words  possess.  The  native  press,  in  discuss- 
ing matters  of  a  purely  unofficial  character,  uses  the  same  phraseology. 
The  style  of  Abul  Fazl  and  the  Sih  Nasr*i  Zahdri  is  the  model  of  all 
native  composition.  And  this  arises  not  from  pedantry  or  affectation ; 
the  reasons  of  it  are  to  be  sought,  first,  in  the  circumstances  in  which 
the  early  Musulman  invaders  found  themselves ;  and,  secondly,  in  the 
constitution  of  native  society  from  those  times  to  this. 

Who,  then,  were  the  founders  of  the  Urdu  langaage?  They 
were  a  mass  of  Turks,  Tartars,  Persians,  Arabs,  and  Syrians ;  with 
whom  were  amalgamated  many  of  the  middle  and  lower  classes  of 
Hindus  -,  principally,  perhaps,  the  adventurous  trader,  who  goes  any- 
where to  gain  money,  and  the  idle  scum  who  are  always  attracted  by 
an  army.  If  we  further  ask  what  were  the  materials  from  which  this 
heterogeneous  mass  could  compound  a  lingua  franeay  we  find,  of 
indigenous  dialects,  Sanskrit  and  Hindi ;  of  extraneous  ones,  Arabic 
and  Persian,  and  various  Turkish  dialects.  They  had  to  introduoe 
a  new  religion,  a  new  government ;  systems  of  policy  and  organization 
new  to  India ;  rules  of  etiquette  ;  the  social  habits  and  refinements  of 
a  towi\  life  ;  new  articles  of  clothing,  furniture  and  luxury ;  philoso- 
phiQi4  terms  \  terms  to  express  new  processes  in  the  mechanical  arts. 
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To  what  soaroe  slionld  thej  turn  for  words  to  express  these  ideas? 
The  Brahmin  and  the  lUjpnt  stood  aloof  from  the  casteless  strangers. 
Sanskrit  therefore  was  probably  very  little  heard  in  the  camps  of  the 
Ohori  or  the  Khilji,  and  still  less  in  those  of  Timnr  or  Baber. 

Words  of  Sanskrit  origin,  but  more  or  less  mntilated,  were  heard 
from  the  lips  of  the  lower  classes,  who  also  nsed  a  vast  number  of 
Hiadi  words,  %.  e.  words  either  of  Sanskrit  origin  or  not,  but  so  far 
altered  from  their  original  as  to  become  new  words.'*' 

Let  ns  now  go  through  some  of  the  words  which  we  may  suppose 
offered  themselves  to  the  invaders  as  native  terms  to  express  their 
new  ideas,  and  I  think  it  will  be  seen  that  none  of  these  words  were 
really  available. 

In  the  first  place  the  new  religion  was  Isldm.  To  express  the 
leligious  doties  of  that  pugnacious  creed  in  anything  but  Arabic  was 
profanation  not  to  be  thought  of.  Hence  the  introduction  of  masjidy 
namdzy  rozdy  hitdh,  id,  and  the  words  of  this  class  were  unavailable,  for 
even  putting  aside  the  profanation,  words  of  Sanskrit  origin  could  not 
express,  because  they  did  not  contain,  the  requisite  ideas.  If  any  one 
doabts  this,  let  him  think  how  far  the  Sanskrit  and  Hindi  words 
written  below  represent  the  Arabic  or  Persian. 

Masjid  Sanskrit — mandiramj  devdlayam  ; 

Hindi — dewdlay  mafhy  mandaT^  ahiwdla,  fh&hu/rhdrim 

Namdz  8.  prdrthand,  nivedanam  ; 

H,  jnijdy  pafh. 

Bend  S.  tfpavtlsa,  upasanam^  ahhqjanamy  langhanam  ; 

H.  updsy  langhan, 

Kitdb  S.  ptistakam,  grantham  ; 

H.  ^thiy  pustak, 

*Id  8.  parwa,  tUsava^  ydtrd  ; 

H.  paraby  tyohdr  or  tehwdr. 

Now  it  is  at  once  evident  that  the  adoption  of  any  of  these  words, 
deeply  tinctared  with  the  hues  of  the  Brahmiuical  creed,  would  at 
once  have  been  fatal  to  the  genius  of  Mahomedanism.  These  Sanskrit 
words  therefore  retained  their  place  in  the  language  with  reference  to 

*  An  example  will  make  the  distinotion  clearer :  Rdjd  I  should  call  a  Sanskrit 
word,  beoanse  it  retains  its  form  unaltered ;  hilmhdnd  I  call  a  Hindi  word 
bocanse  its  connection  with  the  iSanakrit  avilamba  is,  though  undoubted,  yet 
B0(  at  fint  aight  apparent. 
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the  belief  of  the  Hinda,  while  for  the  new  lluslim  popalationy  the 
purely  Muslim  words  were  retained  ;  and  as  nothing  was  displaced  to 
make  way  for  them,  they  were  a  clear  gain  to  the  langaage,  enabling 
it  to  keep  pace  with  the  new  religious  development  of  the  nation  at 
large.     Secondly,  words  relating  to   the  government  of  the  ooantiy. 
The  mass  of  little  kingdoms  each  headed  by  its   petty  rdjd,  a  puppet 
whose  strings  were  pulled  by  his  Brahmin  ministers,  was  to  give  way 
to  the  rule   of  one  supreme   '^  father-king/'  padshdh  ;*  who  should 
parcel  out  his  dominions  into  satrapies  or  stibds  ;  and  these  powerful 
satraps  again  would  divide  their  provinces  into  dbtricts ;  and  the 
rulers  of  districts  would  portion  them  out  into  counties,  and  so  on. 
Divisions  of  caste  were  to  be  ignored,  all  men  were  free  and  equal,  on 
condition  of  paying  thoir  taxes  duly.     The  sovereign  acknowledged 
himself  to   be   under   no  obligation  towards  his  subjects.     He  was 
an  absolute  despot  whose  business  was  to  rule,  as  his  people's  was  to 
obey.     He  was,  however,  expected  to  be  accessible  to  the  meanest  of 
his  subjects  at  certain  times,  and  on  the  whole  to  do  justice,  though 
after  a  somewhat  random  fashion.     How  utterly  inapplicable  to   such 
a  system  and  to  such  a   ruler  would  be  the   Sanskrit  title  of  rdjd  ; 
what  a  crowd  of  ideas  and  memories  of  another  order  of  things  would 
such  a  title  bring  with   it.     Would  it  not   lower   the  great  "  father- 
king"  to  the  level  of  the  petty  knights  he  had  just  destroyed  ?    But 
the  word  rdjd,  though  inapplicable  to  the  sovereign,  was  not  discarded ; 
it  remained  as  the  title  of  a  high  order  of  nobility,  as  it  is  to  this  day, 
and  the  Persian  terms  indicative  of  sovereignty  are  therefore  positive 
additions  to  the  language. 

It  is  unnecessary  to  go  in  detail  through  the  long  list  of  words 
relating  to  government  introduced  by  the  invaders.  It  is  evident 
that  a  people's  language  can  have  no  words  for  ideas  or  things  which 
do  not  exist  in  the  country.  Especially  was  this  the  case  in  India* 
Excluded  from  all  but  the  scantiest  commerce  with  the  outer  world, 
India  had  long  believed  herself  to  contain  the  whole  of  the  inhabited 
earth,  or  at  least  to  be  the  centre  and  greatest  part  of  it.  Like  China 
in  the  present  day,  India  thought  herself  "the  central  flowery  land,*' 
and  had  but  dim  notions  of  certain  "  outside  barbarians*'  who  led  a 
xniserable  life  on  the  confines  of  space.     When  the  new  era  of  a  vigor- 

*  I  aBBome  Padshdh  to  he  *' jpidr-shah"  father-king^  like  Atabeg  or  Ahiinelech, 


1867.]        On  the  Arabic  Element  in  Official  Hindustani,  151 

o<u  dvilization  and  progress  dawned  on  her,  she  was  anprepared  to 
meet  it.  Her  religion,  biws,  customs  and  language  shrivelled  np  at 
o&ce,  and  slank  into  holes  and  comers,  and  the  statues  of  her  gods 
which  had  loomed  grand  and  terrible  in  the  twilight  of  Brahminism, 
looked  poor,  feeble  scarecrows  in  the  full  blaze  of  el  Islam.  The  conquer- 
018  were  but  little  disposed  to  adopt  the  language  of  the  conquered  race, 
bnt  even  had  they  been  so,  that  language  afforded  them  no  materials 
in  which  to  clothe  their  ideas.  Necessity  stept  in  to  aid  inclination, 
tad  the  result  was  a  language  full  of  imported  words. 

"But,"  it  may  be  urged,  "  no  one  objects  to  a  certain  number  of 
Arabic  and  Persian  words  ;  many  of  them  are  necessary,  some  even 
indispensable,  to  the  people :  all  we  object  to  is  the  indiscriminate 
introduction  of  words  which  are  not  necessary,  and  for  which  the  early 
Mahomedan  invaders  are  not  responsible."  I  might  answer  this,  by 
asking  the  Hindi  school  to  tell  me  how  they  know  at  what  date  any 
given  word  first  made  its  appearance  in  India  ?  On  what  grounds  do 
they  assert  that  the  simpler  and  shorter  Arabic  words  were  introduced 
fiist,  and  the  longer  and  more  complicated  ones  later  ?  There  exists 
no  regular  Urdu  literature  by  which  we  can,  as  in  English,  mark  the 
exact  epoch  of  the  introduction  of  a  word.  And  this  brings  me  to 
my  second  argument,  that,  namely,  derived  from  the  constitution  of 
native  society,  during  all  the  years  in  which  the  Urdu  language  has 
teen  growing,  up  to  the  present  time. 

The  conquerors  were  essentially  one  nation,  though  composed  of 
▼ery  mixed  elements.  If  they  had  adopted  the  language  of  the  con- 
quered, in  a  few  generations  they  would  have  become  scarcely  in- 
telligible to  one  another.  In  the  present  day  an  inhabitant  of  the 
Punjab  just  manages  to  make  himself  intelligible  to  a  man  of  Patna 
^  virtue  of  those  few  words  which  are  now  common  to  all  Indian 
<lialects,  namely  those  of  Persian  origin,  and  the  Hindi  verbs  and 
particles  which  have,  thanks  to  the  Mahomedans,  become  familiar  all 
over  the  country.  At  the  time  of  the  first  invasions  lionA  was  not 
used  over  a  wider  area  than  hhd^  pds  than  bhire,  iiskd  than  okerd  or 
^odkd.  As  the  country  was  split  up  into  a  number  of  petty  kingdoms, 
BO  was  the  language  into  a  mass  of  dialects.  Hindi  was  not  one  but 
luany,  and  so  it  is  to  this  day.  The  service  which  the  Mahomedans 
tendered  to  India,  consisted  in  their  taking  one  of  these  many  dialects 
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*nd  making  it  the  vehicle  of  their  Persian  and  Arabic,  and  tbns  dis- 
tribnting  it  all  over  India.  The  Hindnstani  or  Urda  language  ia 
therefore,  from  one  point  of  view,  not  Persian  grafted  on  Indian,  bnt 
Indian  inserted  into  Persian.  The  movement  b^^  from  above  and 
was  imitated  by  the  lower  classes. 

At  an  early  period  of  the  invasion,  lati^e  tracts  of  country  were 
converted  to  the  Muslim  faith.     All  the  Punjab  west  of   the   Chinaby 
and  a  great  deal  east  of  that  river ;  all  the  chief  towns  in  the  valley 
of  the  Ganges,  and  many  villages  in  all  parts  of  the  country  were 
largely  converted  ;  and  the  conversion  went  on  for  centuries,  and  has 
not  yet  ceased.    To  all  these  converts  Arabic  became  a  sacred  tongae, 
and  as  such  lay  and  lies  as  near  the  hearts  of  this  section  of  the 
people  as  Hindi.     Speak  to  a  Mahomedan  rustic  in  Hindi,  he  under- 
stands you  and  talks  to  you  in  the  same ;  but  speak  to^him  in  Urdu, 
and  be  will  press  into  his  service  every  word  he  knows  of  Arabic  and 
Persian,  to  show  you  that  though,  through  accident  of  birth,  he  can 
only  speak  a  few  words  of  those  honored  and  sacred  tongues,  he  is  yet 
not  quite  without  knowledge  of  thenu     The  rustic  father  sends  his 
son  to  school  to  the  village  pedagogue,  to  learn  what  ?  not  Hindi, 
but  Arabic  and  Persian.    And  then  we  are  told  that  these  languages 
do  not  lie  near  the  hearts  of  the  people !     Why,  I  believe  if  the  votes 
of  the  whole  Mahomedan  population  could  be  taken,  an  overwhelming 
majority  of  them  would  prefer  to  abandon  Hindustani  altogether  and 
make  Persian  the  language  of  the  land. 

Among  the  higher  classes  in  towns,  who  form  the  most  intelligent 
and  cultivated  portion  of  the  population,  there  can  be  no  question 
whether  Urdu  or  Hindi  is  most  popular.  It  is  in  the  towns  that  we 
find  the  stronghold  of  the  Musulman,  and  consequently  of  Arabicized 
Urdu.  But  on  what  grounds  we  are  asked  to  set  aside  the  towns- 
people and  all  the  Mahomedan  rural  population,  together  with  all 
cultivated  Hindus  who  try  to  talk  as  much  Urdu  as  possible,  I  do  not 
see.  Native  society  has  been  for  five  centuries  so  thoroughly  leavened 
with  the  language  of  the  Mogul  invader,  and  the  invader  has  so 
thoroughly  made  himself  at  home  in  India,  and  has  so  successfullT 
maintained  the  claim  of  his  composite  dialect  to  express  the  progress 
and  intelligence  of  the  country,  that  all  classes  aspire  to  use  it  as  a 
sign  of  good  breeding  and  cultivation. 


1867.]        On  the  Arabic  Elemeni  in  Official  IBnduetani,  153 

The  langnage,  to  quote  Dr.  Fallon  once  more,  "  in  wliicli  men  buy 
and  sell  and  transact  business"  is  not  Hindi  ;  it  is  Urdu.  If  man  and 
ter  and  chttdi^  are  Hindi,  kimat  and  nirakh,  mdl,  aaudd,  and  sauddgar, 
jins,  roibn,  hazdr,  and  dukdn  are  Persian.  Ji  hdf  ia  Hindi,  ganj  is 
Persian.  Sarak^  had,  and  gd^i  are  Hindi,  but  pul^  sardi  and  manzil 
are  Persian.  ABd  so  it  runs  through  all  the  scenes  of  common  Indian 
life;  you  hear  everywhere  simple  Persian  words  as  frequently  as  Hindi 
IB  the  mouths  of  all  classes  of  the  people.  I  appeal  to  the  experience 
of  all  who  know  well  the  niral  distiicts  of  this  country  for  confirma- 
tion of  this  assertion. 

We  may  then  safely  state  that  to  the  higher  classes  throughout  the 
country,  to  the  Mahomedan  rustic,  to  the  townsmen  in  all  districts, 
Urdu  is  as  familiar  and  as  well  known  ;  nay,  more  familiar,  than  pure 
unadulterated  Hindi.  It  remains  only  to  discuss  the  question  as 
Rgards  the  Hindu  peasant.  And  it  is  in  this  connection  that  the 
want  of  uniformity  between  the  various  Hindi  dialects  requires  to  be 
liroTight  out  in  a  stronger  light.  Hindi  is  not  one,  but  many.  If  we 
follow  the  advice  of  our  purists,  and  try  to  talk  and  write  only  pure 
Hindi,  we  abandon  the  possibility  of  retaining  one  universally  intelli- 
gible language  and  fall  back  into  a  chaos  of  a  dozen  or  more  different 
dialects.  In  advocating  the  use  of  Hindi  in  preference  to  Arabicized 
Urdu,  Dr.  Fallon's  school  mean  by  Hindi  those  portions  of  Urdu 
wliich  are  of  Indian  origin  ;  they  mean  the  dialect  which  uses  withj  yih, 
itkd,  uskd  ;  which  says  hond,  hotdy  hud,  karndj  kiyd  ;  that  dialect  which 
bas  been  incorporated  into  Urdu  :  the  Hindi,  in  short,  of  Delhi  and 
Huttra.  But  ten  miles  from  Delhi  itself  I  have  heard  wdJcd  for  vslcd, 
ydkd  for  iskd.  11  we  are  to  reject  such  forms  as  these  and  use  only 
the  Delhi  Hindi,  we  are  quite  as  far  from  reaching  the  heads  and 
bearts  of  the  mass  of  the  population  as  ever.  The  great  Bhojpuri 
dialect,  for  instance,  is  spoken  throghout  eastern  Oudh,  Oorackpnr, 
Benares,  Shah&b&d,  Sarun  and  Tirhdt,  and  is  more  unlike  the  Delhi 
Hindi  than  Dutch  is  unlike  English.  I  would  ask  a  Delhi  or  upper 
Doab  rustic  to  interpret  the  following  from  the  evidence  given  in 
conrt  in  a  dacoity  case  by  a  peasant  of  Champdran.  "  Okerd  dwdr^ 
^drdhd  iunilinj  sngare  log  dhdivalan^  tdn  dui  sau  jana  jamilan^  gkare 
9amdgdany  sagard  dhan,  chipd,  hfa,  dhdn,  ckdwal  sdtlii  Mf  lelan,  dheri 
toraZ<m,  phin  niksalany  dru  mushdl  bhig[  delan,  te  hkdgalan,  Vhom  a' 
P'tkddwa  chahet  gelin^  t'tkho  chor  pakardil  geW 
19 
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This  is  pretty  simple,  especially  when  written  down  clearly  oa 
paper,  but  when  heard  from  the  month  of  the  witness,  mnmbled  and 
half  pronounced  and  spoken  with  the  rapidity  of  a  steam-engine,  it  is 
not  so  easily  caught.  It  means  :  ^'  We  heard  a  noise  at  his  house. 
Every  one  ran  [there].  There  two  hundred  men  were  collected. 
They  entered  the  house.  They  looted  all  the  property,  platters,  lo^^, 
rice  [of  three  sorts] ;  dhdn,  [unhusked]  ;  chdvnd,  [husked] ;  sdthi  [a 
species  of  Bhadai  rice].  They  broke  the  granary  ;  then  they  came 
out,  threw  away  their  torches  and  fled.  Then  I  and  Parsh^  pursued, 
and  one  thief  was  caught." 

Doe^  Dr.  Fallon  wish  us  to  fall  back  on  this  dialect,  for  instance, 
with  the  certainty  that  by  using  it  we  render  ourselves  unintelligible 
to  one-half  of  India  ?  or  are  we  to  use  some  other  dialect,  unintelligi- 
ble to  this  half?  Or  again  is  each  Englishman  to  use  the  dialect  of 
the  district  where  he  finds  himself,  and  have  to  learn  a  new  dialect  at 
each  change  of  station  ? 

If  in  reply  I  am  told  that  the  language  meant  by  Hindi  is  the  dia- 
lect of  hai  and  hud^  Jcartd  and  kiyd ;  and  not  that  of  hhd  and  Ihdil^ 
karat  and  karalan*  nor  that  of  che  and  chil4  ;t  nor  that  of  hundd 
and  hoyd  ;X  nor  that  of  cho,  chd  and  chi  ;§  and  that  a  certain  amount 
of  necessary  Persian  words  is  allowable,  I  would  ask  where  are  we  to 
draw  the  line  in  Hindi  between  what  is  classical  and  what  is  provin- 
cial, and  in  Urdu  between  what  Arabic  words  are  allowable  and  what 
are  not? 


Bemarks  on  some  ancient  Hindu  Ruins  in  the  OarJiwdl  Bhdtur, — By 
Lieutenant  Ayrton  Pullan,  Assistant  Surveyor ^  Great  Trigono- 
metrical Survey. 

[Eeceived  6th  Jnne,  1867.] 

While  engaged  in  surveying  a  portion  of  the  dense  forest  that  skirts 
the  foot  of  the  Himalayas  between  Garhwal  and  Kohilcund,  I  dis- 
covered a  very  remarkable  temple  and  a  number  of  carved  slabs 
scattered  through  the  jungle.  These  ruins  have  hitherto  escaped 
notice,  owing  to  the  dense  jungle  in  which  they  lie  hidden.     The 

*  Bhojpuri.  t  Tirhut.  %  Panj&bL 

§  Bajputan^  and  Harrowti. 
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admirable  preseryation  in  wbich.  the  temple  still  is,  and  the  beauty 
of  the  carving  on  it,  and  the  snrronnding  fragments,  have  indnced  me 
to  make  sketches  of  the  most  remarkable  portions.  I  send  herewith 
zincographs*  from  my  sketches,  trusting  that  with  the  following  brief 
aocoant,  they  may  prove  interesting  to  the  Asiatic  Society. 

Li  January  last,  while  in  the  Ghandipdhdf  Sev^iks  and  near  the 
site  of  an  ancient  but  now  ruined  village  called  Mandhal,  almost  six 
miles  east  of  Hurdwar,  I  found  among  the  grass  the  carved  figure  of 
t  Bull ;  following  up  my  discovery  I  came  upon  a  small  temple  of 
exqnisite  carving  and  design,  the  figures  on  the  frieze  in  fine  alto- 
relievo  and  the  whole  an'angement  of  the  facade  perfect. 

Soand  the  temple,  which  was  eight  feet  in  height  and  six  or  eight 
feet  sqaare,  were  scattered  a  number  of  carved  slabs,  a  group  of 
wrestlers,  Ganesh  with  his  elephant  head,  and  some  gods  under 
canopies  so  very  Buddhist,  as  to  remind  me  of  ^'  Sdkya  Thubhd'^  on 
the  drawings  of  the  monks  of  Zauskar  and  Ladakh. 

The  temple  itself  stands  on  a  platform  or  "  chabutard,'*  twenty  feet 
square,  and  at  each  side  is  a  trench  or  drain  which  was  probably  intended 
to  carry  off  the  water,  and  leave  the  flat  square  dry  for  worshippers. 
Beautifully  executed  heads  terminate  the  trench  at  the  four  comers  : 
on  the  south  a  woman's  head  and  bust,  at  the  west  a  lion,  at  the 
north  a  ram  ;  the  east  corner  is  broken  and  defaced.  These  heads  in 
form  and  execution  brought  to  my  mind  most  vividly  "  the  Gargoyles" 
on  the  gothic  Cathedrals  of  Europe. 

Scattered  about  were  two  or  three  large  capitals  and  shafts  of  pillars, 
evidently  belonging  to  a  building  of  far  larger  dimensions  than  the 
small  one  now  standing.  The  frieze  and  doorway  faces  the  south ; 
the  northern  door  is  much  plainer,  but  I  would  draw  attention  to 
one  of  the  pillars  shewing  a  stag  under  a  tree  which  is  identical 
with  the  stag  and  tree  on  a  silver  coin  found  by  me  two  years 
«go  near  Betrut  in  the  Sahfiranpur  district,  and  attributed  to  the 
Uah&r&j4  Amojdha ;  the  coin  is  now  in  the  possession  of  B&bu 
Bajendral&la  Mitra  of  Calcutta.  Inside  the  temple  lies  a  square  carved 
slab,  cracked  by  a  fall,  bearing  a  fine  three-headed  deity.  This 
three-headed  god  occurs  on  most  of  the  slabs  throughout  the 
Tei-ai,  and   is   conspicuous  on   the   lingam   found  near  Ldl  Dhdng. 

*  These  zincographs  may  bo  soon  in  tho  Library  of  the  Asiatic  Sooioty.     Ed. 
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Wbetber  the  stag  and  tree,  common  alike  to  temple  and  coin,  givea 
a  clue  to  the  builders  ;  whether  it  suggests  a  stream  of  Hindu  ciTili- 
zation  driven  by  persecution  into  the  untrodden  forests  of  the  Terai, 
like  "the  pilgrim  fathers/'  seeking  in  the  wilderness  quiet  to 
worship  God  after  the  fashion  of  their  ancestors ;  or  whether  it  maj 
perhaps  go  to  prove  that  in  time  past  the  deadly  fever-smitten  Terai 
was  not  deadly,  but  a  cultivated  country  filled  with  villages  and 
inhabitants  ; — ^these  points  I  leave  for  antiquarians  to  decide. 

About  eight  miles  further  east  in  the  Ldni  Sot,  a  narrow  stony 
ravine  running  down  from  the  Himalayas,  I  found  some  more  slabs, 
one  with  a  beautiful  female  head,  and  two  or  three  large  pillar 
shafts  and  cornice-mouldings,  similar  to  those  at  Mandhal.  After  a 
long  search  I  could  find  nothing  fuilher ;  but  an  old  Brahmin  who  had 
a  cattle  "  got"  in  the  ravine,  told  me  that  twenty  years  ago  several 
fine  figures,  slabs,  <&c.  were  carried  away  to  Jayapur  and  Gwalior  by 
wood-cutters  from  Central  India. 

Four  miles  further  east,  I  came  on  the  ruins  or  rather  indications 
of  a  city  (the  place  is  now  known  as  P4nduw4la)  near  the  police 
jungle  chauki  of  Lill  Dh&ng.  Here  after  an  hour's  search  I  at  length 
lighted  on  the  object  of  my  visit ;  I  found  the  gpround  beneath  the  tall 
tiger  grass  and  tangled  bamboos  covered  for  a  couple  of  square  miles 
with  heaps  of  small  oblong  red  bricks,  interspersed  with  carved  slabs 
of  stone ;  but  the  most  singular  and  beautiful  relic  was  the  last  to 
reward  my  search ;  this  was  a  stone  "  lingam"  of  most  exquisite 
work,  half  buried  in  the  ground,  but  when  excavated,  standing  three 
feet  high  and  carved  on  three  sides. 

Forty  or  fifty  small  chir^ga  were  turned  up  by  my  savants, 
while  excavating  the  "lingam."  The  people  at  Lall  Dh^ng  told 
a  similar  story  to  the  Brahmin  at  Luni  of  figures  and  slabs 
that  had  been  carted  away  to  the  plains  at  different  times.  At 
P^duw^&  I  observed  three  or  four  evident  indications  of  founda- 
tions of  houses,  and  in  one  place  a  half-choked  canal  of  good 
stone  work,  which  had  brought  water  doubtless  to  the  people  of  the 
buried  city  from  the  cool  hollows  of  the  Bijinagar  "  Sot."  A  large 
stone,  six  feet  in  circumference  by  three  in  diameter,  also  lay 
near  the  foundation  of  one  of  the  houses  of  bygone  P^duw^  At 
Mawakot,  a  Boksar  village   in    the  Terai,   eighteen   miles   east  of 
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Piadawml^  I  foimd  some  more  slabs,  some  of  Uie  three  beaded 
divinity  and  one  bearing  a  very  curioas  figure.  An  old  Brabmin, 
a  resident  of  the  village,  told  me  tbat  it  represented  ^^  Jangdeo 
Kom^."  Tbe  mailed  figure  with  bis  armed  supporters  seemed 
almost  an  ancient  gotbic  knigbt,  but  the  carious  tracery  of  fishes 
raizonnding  the  warrior,  somewhat  destroyed  the  illusion.  I  found 
nothing  more  worth  recording  during  my  stay  in  the  Terai,  but 
I  came  on  continued  indications  of  what  once  had  been :  here  a 
chipped  and  broken  cornice  near  a  cattle  "  Got.''  stuck  up  on  end  by 
the  ignorant  Paharis  as  a  '^  Peotd,"  there  a  great  slab  of  hewn  stone 
Ijdng  alone  among  a  clump  of  bamboos  in  the  middle  of  the  forest. 
That  these  remains  extend  through  the  whole  length  of  the 
Bohilcnnd  and  Kumaon  Terai,  I  should  think  there  is  little  doubt. 
1  waa  told  that  at  B&mnagar  in  the  Kumaon  Terai,  there  were 
Mme  very  fine  slabs  and  carved  stones,  but  I  was  unable  to  make  my 
way  there. 

My  remarks  on  these  interesting  relics  are  of  necessity  meagre,  but 
I  hope  that  my  drawings  may  induce  some  of  the  antiquarians  of  the 
Society  to  throw  some  light  on  these  ruins  in  the  wilderness.  I  can 
find  no  mention  of  these  ruins  in  Batten's  work  on  Gurhw&l  and 
Kaniaon,  although  that  writer  mentions  the  Dw&rdhdth  frieze  and 
earrings  in  Kumaon.  I  believe  I  am  the  first  European  who  has  seen 
the  Mandhal  temple,  or  indeed  any  of  these  ruins,  as  none  of  the  dis- 
trict or  forest  ofiicers  had  ever  heard  of  their  existence,  until  I  men- 
tioned them. 


No(e8  on  ancient  Remains  in  the  Mainpuri  District. — By 

G.  HoBRB,  Esq.  B,  (7.  8. 

[Beceived  8th  Jnne,  1867.] 

Asavli. — ^This  large  village  is  within  two  miles  of  Mainpuri  to  the 
north  east  and  can  be  best  approached  by  the  old  cemetery,  from 
which  it  is  perhaps  three -fourths  of  a  mile  distant. 
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Crossing  an  "  Asar"  plain,  and  passing  through  the  village  of 
Sikandarpnr,  you  see  the  village  of  Asauli  picturesquely  perched 
on  its  mound,  which  rises  some  forty  feet  from  the  level  of  the  plain. 
At  one  end  is  a  large  native  hrick  house  used  by  the  B.£j&  of  Main- 
puri during  the  mutiny,  whilst  at  the  other  (the  east)  are  swelling 
mounds  covered  with  trees.  But  ere  you  can  reach  the  said  village, 
you  have  to  go  a  long  way  round  to  avoid  the  extensive  sheets  of  water 
which  environ  it  on  three  sides,  and  which  have  been  caused  by  the 
earth  excavated  therefrom  to  raise  the  mound. 

Entering  by  the  east,  one  at  once  notices  a  large  heap  of  stones, 
&c.  on  a  small  mound,  and  here  one  naturally  looks  for  the  Buddhist 
temple  or  "  chaitya"  which  certainly  faced  the  rising  sun. 

Nor  is  one  disappointed,  for  amidst  the  mass  stands  a  stone  with 
a  deity  thereon  carved,  now  called  by  the  villagers  "  Giilpib-Debi." 
This  is  represented  in  the  rough  sketch  given  below ;  it  is  held  by 
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mo  to  represent  "  Vishnu,"  the  supplanter  of  Buddh  in  this  instance. 
This  slab  may,  however,  have  formed  part  of  the  temple,  and  have 
been  placed  to  the  right  or  left  of  the  entrance,  as  in  the  later 
Buddhist  temple  many  Hindu  deities  were  admitted.  The  carving 
about  the  figure  is  very  rich  and  characteristic  of  the  period  I  would 
assign  to  it,  viz.  circa  500  a.  p. 
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The  IsT^ge  squared  blocks  of    kankar  forming  the  original  fonnda- 
tion  ire,  many  of  them,  still  in  sito — and  tho  bnildiug  will  appear 
to  h»ve  been  of  some  size  and  of  the  nflual  crucial 
fonn.    The  length  of  the  cross  is  not  easily  ascer-  | 

taioed.    A  single  cornice  block  will,  however,  give        |—        J^ 
Bome  clae  to  the  size  of  the  Btrnctare  as  it  measared 
W  deep  by  20*  wide. 

Several  heads  of  Baddh,  carved  in  the  conventional  style,  were  lyii^ 
•boat ;  whilst  two  niche  ornaments  revealed  him  sitting  in  contem- 
flitlon,  and  several  lintel  stones  two  feet  ten  inches  in  length,  shewed 
tbit  the  sanctnary  had  been  richly  carved.  There  were  remains  of 
niiidry  cmciform  capitals,  and  of  Ringle  and  double  bases  for  pillars  as 
veil  as  of  the  pillars  themselves,  but  the  most  curious  piece  of  carving 
to  be  seen  there  was  a  long  slab  of  kankar,  a  basement  moulding 
which  I  have  fignred  below.     It  will  he  observed  that  it  consists 


entbely  of  elephants  seen  fronting  one.  It  measured  eight  feet  one 
inch,  and  in  this  space  there  were  five  elephants.  Another  portion 
of  the  same  basement  moulding  was  found  in  tbo  village,  as  also 
tlitt  of  a  frieze  of  demon  faces  which  may  possibly  have  formed 
part  of  another  building. 
Amongst  the  ornamental  carvings  were  several  settings  of  "  virftj" 
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or  jewel  shewn  in  the  margin ;  whilst  the 
over-hranching  vase  does  not  fail  to  assert 
its  prominent  place. 

There  were  also  remains  of  statnes  of 
both  male  and  female  figures  nearly  nnde, 
with  elaborate  waist-belts;  bat  these 
appeared  to  me  to  belong  to  a  time  whe& 
the  sensnoas  Jains  were  supplanting  the 
Buddhists. 

It  is  yery  curious  to  trace  on  these 
stones  records  how  the  purer  faith  of 
S'&kya  Muni  mingled  and  became  in- 
corporated with  and  debased  by  tbe 
grosser  superstitions  of  8'iva  and  Yishna 
— to  see  how  the  pure  and,  bo  to  speak, 
classical  severity  of  rendering  of  the 
I  iyY^AAvV^  human  form  gave  way  to  the  sensuality 

of  engrafted  creeds — how  S'dkya  him- 
self became  adorned,  needed  clothing  to  cover  him,  instead  of  that 
wondrous  veil  of  drapery  generally  indicated  by  merely  the  faintest 
waist-line  or  mark  across  the  thigh,  and  required  "  tik&"  marks  and 
tiara,  how  the  forms  of  his  attendant  female  devotees  bent  and  twisted 
themselves  with  their  distended  busts,  and  how,  in  truth,  the  small  spark 
of  light  S'dkya  had  revived  died  out.  Again,  wandering  about  the 
village,  one  finds  everywhere  traces  of  carvings  on  blocks  of  stone  built 
into  walls.  See  below.  These  much  resemble  those  at  Malaun  which 
I  have  before  described. 


Some  are  like  the  figures  at  Mathurd  and  Bhilsa ;  whilst  I  could  not 
find  that  any  Hindu  temple  had  ever  taken  the  place  of  the  original 
Buddhist  or  Jain  structure,  in  which,  as  afore-noted,  it  is  probable 
that  some  of  the  Hindu  Pantheon  had  found  a  place. 


17.] 
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The  moaml  is  of  great  extent,  ranning  nearly  east  and  west.  It  is 
peiiiapfi  half  a  mile  long  and  of  abunt  the  eamo  width,  and  in  foimer 
times  there  probably  stood  a  large  Viiar  or  convent  on  its  western 
enil,  where  it  is  highest. 

Kear  this  were  lying  six  large  stones  very  richly  carved  and  in  i;ood 
preservation.  The  carvings  upon  theiti  appeared  to  be  metaphorical 
representations  of  the  seasons.  They  are  said  to  have  been  dug  out 
from  near  where  they  ore  now  lying  some  years  since,  and  the  stones 
(uDdstone)  appear  quite  fresh. 
On  one,  five  feet  in  length,  S'&kya  is  seated  on  a  tortoise.  Two 
devotees  kneeling,  hand  or  offer  vessels  j  whilst 
from  hiH  head  springs  a  tree,  going  off  into  scrolk 
.  the  bends  of  which  aro  lotus  blossoms.  On 
ro  or  three  stand  little  elephants,  and  on  the 
others  there  are  "  cLakw&  chakivj"  or  Brahmani 
I  duL-ks  hilling  and  cooing,  or  sitting  alone  prcemng 
r  feathers. 
a  a  panel,  much  defaced,  but  upon  which  "  kinnare" 


On  either  side 


or  cherubs  may  yet  be  seen,  and  again  beyond  these  on  either  side  are 
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aiimtury  groups — very  Juiu— viz.  to  the  luft  a  luan  plaj'ing  a  tom-tom 
witli  a  woman  IioIJiiig  lier  hanile  over  his  head  ;  to  tlie  riglit  a  maa's 
hand  on  his  heart  vowing  devotion,  whihtt  tlic  woman  is  scorning  hini. 
On  another  large  Kfonc,  half  of  -n-hich  is  wanting,  is  Buddha  reitod 
in  the  midiUo,  the  "  Navagrahs"  or  nine  planets  right  and  left,  with  the 
Bnn  and  moon  on  either  hand  closing  the  series.  This  stone  is  clearly 
early  Hindn. 


I  append  an  outline  of  a  portion  of  another  carving  which  appeals 
allegorical,  althongh  I  am  unable  to  make  it  ont. 
I  also  scud  an  outline  of  a  pilaster  found  by  me  at 
Bichaman  on  the  Grand  Trunk  Boad  about  sii 
miles  distant.  Besides  being  of  unnsnal  design, 
it  is  pierced  with  a  large  round  hole,  and  may 
possibly  have  formed  part  of  a  railing  like  that 
fonnd  at  Mathnrfi, 

The  bricks  about  tho  villi^e  were  not  large,  anil 
I  imagine  that  in  early  times,  the  use  of  squared 
kankar  blocks  for  religious  edifices  was  nniversal 
in  places  where  stone  is  not  found.  The  earrings 
above  described  were  on  sandstone  which  may  hare 
been  brought  from  Agra  or  elsewhere.  It  is, 
however,  clear  from  what  I  have  above  noted  tbat 
Asauli  is  worthy  of  a  visit  by  any  passing  Archico- 
hjgist. 
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Anjani,  Aboat  tUree  miles  north  of  Mainpari  in  the  cross-road 
eading  to  Eta  lies  this  village,  and  the  road  to  it  in  cut  through  tho 
base  of  the  largo  khera  or  mound  which  attracts  tho  attention  of  the 
Archawlogist.  To  the  left  (in  west)  for  a  very  large  ext  ;nt  is  low 
marshj  land  caused  by  the  extensive  scooping  off  of  the  surface  earth 
or  the  purpose  of  raising  the  mound  to  the  rigW;  on  which,  in  very 
early  times,  stood  Buddhist  or  Hindu  buildings. 

At  present  the  summit  is  occupied  by  a  small  mud  fort  surrounded 
by  a  trench,  which  I  was  told  was  thrown  up  in  Lord  Lake's 
time  by  the  Nawfib  of  Lucknow,  whose  authority  was  acknowledged 
here. 

Close  by  and  still  upon  the  crest  of  the  mound  which  is  of  great 
extent,  appears  a  heap  of  stones,  and  this  upon  closer  examination, 
proves  to  have  been  a  Buddhist  "  chaitya**  or  outlying  chapel  to  a 
large  building. 

The  basement  would  appear  to  be  in  situ,  and  stands  in  the 
middle  of  what  was  once  an  enclosure  of  24  by  18  paces  in  extent, 
its  longest  face  being  toward  the  south.  The  foundation  of  the 
enclosnre  wall  has  been  dug  out  to  the  extent  of  several  feet,  which 
rerealtj  the  fact  that  the  whole  of  this  part  of  tho  mound  consists 
of  brickwork  laid  in  mud  and  the  bricks  being  from  14"  to  15" 
X  10'  X  2f  in  size. 

The  "  chaitya*'  was  constructed  of  kankar  blocks ;  although  some 
nnall  portions  were  of  Delhi  sandstone.  The  remains,  however,  scat- 
tered through  the  village,  shew  that  there  must  once  have  been  a  very 
hirge  building  here  with  columns  of  considerable  diameter  ;  and  from 
their  character,  I  am  inclined  to  assign  a  date  coeval  with  the  decline 
of  Bnddhism. 

The  sheet  of  illustrations  herewith  sent,  (Plate  VII.)  shews  that  the 
hne  of  Rakshas'  or  demon  heads,  bears  the  character  of  the  Buddh  Gaya 
re^itorations  and  of  many  found  at  Benares  and  Jaunpur  (figured  in  tho 
Jonmal)  presumed  by  me  to  belong  to  tho  same  period  (Fig.  1).  The 
'original  cruciform  capitals  (Figs.  2  and  3)  and  chessboard  ("diaper'* 
of  Col.  Yule)  pattern,  Fig.  4,  betoken  great  antiquity,  whilst  the  find- 
ing in  one  place  of  the  eight  feet  of  cornice  would  seem  to  indicate  a 
larger  '*  Sinhasan*'  or  idol  throne  for  tho  figure  of  Buddha  than  could 
hnve  been  placed  in  the  little  "  chaitya." 
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The  Hindus  would  f?eein  to  have  adopted  the  said  chaitya,  for  I 
found  three  broken  "nandies"  or  bulls  and  three  slabs  covered  with 
Krishnas  in  relief.  The  carved  stone  corner  of  a  lintel,  Fig.  7,  might 
have  belonged  to  the  chapel,  and  a  small  clasped  hand  found  in  the 
spot  was  probably  that  of  one  of  the  "  Kinnaras"  or  angelic  chembs, 
snch  as  are  generally  placed  around  the  fignre  of  Buddha.  Very  many 
stones  were  found  covered  with,what  I  believe  to  be,  early  Hindu  cutting, 
/  (Fig.  10,)  whilst  the  band  of  cawing  Fig.  4  is  of  a  very  early  type. 

f  I  hold  therefore  that  there  are  good  grounds  for  believing  that  there 

was  once  a  Buddhist  institution  (a  Vihara  probably)  on  the  spot  with 
its  outlying  chapel,  which  latter  was  appropriated  by  the  Hindus,  for 
the  worship  of  first,  Siva,  then  Krishna  and  then — allowed  to  go  to 
ruin.  The  drain-stone  from  the  Lingam,  shaped  out  of  an  old  block, 
is  still  there  projecting  over  the  original  step  ;  although  the  emblem 
of  Siva  has  departed,  and  no  reverence  would  seem  to  be  paid  to  the 
spot  by  the  present  villagere,  whose  zamindar  kindly  sent  me  one  of 
the  finest  of  the  carved  stones,  (Fig.  11,)  without  any  objection. 

Kariniganj,  About  five  and  a  half  miles  north  of  Mainpuri,  towards 
Eta  upon  the  cross  road  stand  the  large  village  of  Karfmganj.  Appro- 
aching it  from  the  north,  a  large  mound,  a  short  distance  from  the  road, 
attracts  attention  and  appears  worthy  of  investigation. 

This  mound,  which  is  of  very  great  extent,  being  at  base  530  by 
830  paces,  and  which  has  been  formed  in  ancient  times  by  the  heaping 
of  the  surface  earth  brought  from  a  long  distance,  stands  between  forty 
and  fifty  feet  above  the  level  of  the  country,  and  upon  its  crest  has 
been  erected  in  more  recent  times  a  mud  fort.    The  level  of  the  general 

^  raised  surface  being  taken  at  ten  feet,  this  fort  rises  yet  thirty  fe^  above 

that,  and  presents  a  very  picturesque  aspect  in  its  decay.  (Plate  VL) 
Three  sketches  and  a  plan  accompany  to  give  an  idea  of  the  above. 
The  whole  mound  is  strewed  with  broken  pottery,  which  is  account- 
ed for  by  the  fact  that  a  village  used  to  stand  upon  it,  but  has  Bin<» 
been  removed  leaving  only  these  **  traces.  The  kherd"  or  mound  is  call- 
fed  by  the  villagers  **  Khan  Bahadur  ka  Kher6,"  and  this  would  appear 
to  have  been  the  name  of  the  petty  chief  who,  subordinate  to  the 
Nawdb  of  Fatehgarh,  built  the  mud  fort  in  the  time  of  Lord  Lake. 

I  examined  the  mound  most  carefully  ;  but  could  not  find  anything 
in  situ,  except  a  few  bricks  and  these  of  no   unusual  size.     Tho  fort 
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is  composed,  as  before   stated,  of  snrfacd  (here    "  saltpetre'*)   earth. 

Hence  the  mass  of  mud  is  gradually  disappearing,  being  dug  out  and 

taken  away  by  the  villagers  to  manure  their  poppy  crops,  and  thus 

in  the  course  of  time  the  whole  of  the  upper   mound  will   be  levelled. 

But,  although  there  are  no    remains     "  in  situ,"    there  are    plenty 

around  the  large  well-mouths  and  scattered  throughout  the  village, 

and  I  subjoin  a  small  sheet  of  illustrations  (Plate  VII.)  to  shew  that 

i         there  must  have  been  in  later  Buddhist  or  early  Hindu   times,   a 

j.         building  of  some  pretensions  on  this  spot.      Here  too  I  observed  for 

'  the  first  time,  kankar  blocks,  with  the  main  lines  of  the  carving  sunk 

deeply  in  them,  and  the  whole  face  of  the  stone  covered  with  fine  limo 

plaister  which  was  admirably  moulded. 

The  patterns  thus  produced  abounded  in  curved  lines,  an  illustra- 
tion of  which  is  given  in  Fig.  3 ;  they  resemble  those  used  in  the 
temple  at  M&laun  (distant  perhaps  twelve  miles)  and  in  the  "  chaitya" 
at  Anjani,  two  or  three  miles  distant. 

The  whole  country  appears  covered  with  kheras,  upon  which  many 
of  the  villages  are  built,  and  my  own  house  here  stands  on  one.  So 
that  I  hope  to  discover  many  more  sites  of  ancient  buildings,  the 
remains  of  a  very  thickly  populated  Buddhist  state. 

Thdkurd,  Leaving  Karimganj  to  the  west  and  proceeding  due 
eas^  over  the  large  *'  jhil'*  or  marsh  and  some  barren  sand  hills  for 
about  If  miles,  one  comes  to  Thakur^  village,  on  the  farther  side 
of  which,  under  some  noble  trees  are  the  remains  of  an  early  Hindu 
temple. 

These  remains,  some  illustrations  of  which  accompany,  (Plate  VT.) 
are  curious  principally  as  shewing  how  the  Hindus  adopted  the 
Buddhist  forms  of  ornament,  and  gradually  changed  them  until  the 
ancient  style  was  lost  or  blended  with  the  more  corrupt  modem 
one. 

The  material  used  throughout  appears  to  have  been  block  kankar, 
which  is  a  most  intractable  stone,  being  much  like  a  solid  sponge,  and 
the  people  deserve  great  credit  for  the  way  in  which  they  have  worked 
it.  It  is  I  believe  softer  when  fii*st  dug  than  it  afterwards  becomes. 
The  people  of  this  village  were  very  ignorant,  and  as  they  had  a 
lurking  reverence  for  the  stones  I  brought  none  away. 

The  drawings  on  the  plate  may  be  thus  described. 
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Fig.  1  is  tlio  small  enclosed  shrine,  built  with  sqaarod  kankar 
blocks. 

Fig.  2  is  a  more  recent  capital. 

Fig.  3  is  a  very  singular  capital,  for  a  round  pillar  11  inches  in 
diameter,  in  which  the  ancient  cruciform  shape  is  retained. 

Fig.  4  is  an  odd  ornament,  curious  but  ineffective.  It  must  have 
been  placed  over  a  window. 

Fig.  5  is  an  extremely  handsome  ornament  of  the  same  kind  for 
placing  over  a  window  or  riche. 

Fig.  6  is  a  portion  of  the  ornament  always  found  in  the  projecting 
faces  of  old  Hindu  temples,  the  form  of  the  capitals  is  singular,  whilst 
the  "  viraja"  or  jewel  of  Buddha  thus  set,  has  become  a  flower,  subse- 
quently often  used  in  ornamentation. 

Fig.  7  is  a  portion  of  a  similar  ornament.  The  form  of  the  capital 
resembles  some  seen  at  the  cave  temples,  and  is  essentially  Buddhist 
in  design. 

Nonaird.  This  large  and  ancient  village  stands  on  a  very  extensive 
mound  which  rises  from  the  plain  to  a  height  of  about  40  feet.  It  is 
perhaps  1 J  miles  north  of  the  Grand  Trunk  Road,  and  about  the 
same  distance  from  the  Police  Post  and  Canal  Chauki  of  Dhanahdr, 
and  nine  miles  from  Mainpuri. 

The  name  savours  of  "  salt,"  and  we  find  that  until  quite  recently, 
from  very  ancient  times,  there  was  a  large  saltpetre  manufactory  at 
this  place.  Doubtless  salt  was  also  formerly  made,  and  hence  the 
name  from  "  nun,"  salt  and  "  nonaira,'*  salt-maker.  Although  the 
mound  is  so  extensive,  there  is  no  marsh  or  "  jhir*  around  the  vil- 
lage. It  would  seem  to  have  silted  up,  and  the  lands  are  now 
watered  by  a  branch  of  the  Ganges  canal. 

On  the  eastern  spur  of  the  mound,  I,  as  usual,  found  the  traces  of  the 
foundations  of  an  ancient  religious  building  ;  whilst  to  the  north  stands 
the  fort,  in  the  construction  of  which  have  doubtless  been  employed 
most  of  its  materials,  as  remains  of  heavy  cornices  were  seen  crop- 
ping out  of  the  foundations. 

Enough,  however,  remained  to  shew  that  there  had  been  a  small 
Buddhist  "  cliaitya"  with  a  Jain  ceiling.  I  subjoin  a  few  drawings, 
(Plate  VIII.)  an<l  would  draw  attention  to  Fig.  1,  which  represents  the 
boar  incarnation  of  Vishnu,  or  the  ''  Varaha- avatar."  Ho  is  accompanied 
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by  the  "sakti"  or  female  energy — his  wiie  "  Vardhi  ;'*  and  I  obsorvo 
that  Moor  in  the  original  edition  of  his  Hiadoo  Pantheon  has  a  very 
similar  figure  on  plate  6. 

Figure  2  she\v8  the  centre  boss  of  the  Jain  ceiling,  whilst  Figure  3, 
gives  the  details  of  an  architrave  of  the  most  ancient  type. 

Figure  4  is  curious,  as  shewing  how  the  same  plan  of  eaves-stones 
was  adopted  over  the  small  windows,  cut  in  imitation  of  wood,  as  found 
by  me  at  Saidpur,  Juanpur  and  Benares. 

Figures  5  and  6  are  also  representations  af  very  rough  and  ancient 
carvings. 

Figure  7  represent  the  projecting  entablature,  of  which  I  found 
several  portions,  and  which  is  very  finely  finished. 

Figure  8  shews  a  portion  of  the  original  shrine.  It  is  extremely 
worn,  although  the  kankar  in  which  it  is  cut,  is  of  the  hardest 
description. 

Figure  9  has  also  been  originally  well  cut ;  but  the  wear  of  centuries 
has  almost  levelled  the  high  relief  in  which  it  was  executed. 

Figure  10  shews  a  detail  which,  taken  in  connection  with  two 
pillars  found,  proves  that  there  was  a  smaller  under  shrine. 

Figure  11  is  another  instance  of  bricks  carved  with  a  tool. 

I  was  not  able  to  find  any  large  square  bricks,  commonly  called 
"  Buddhist,"  but  many  occurred  of  an  unusual  form,  and  the  K&rindd 
of  Baj4  Prlthvi  Sing,  the  zamindar  of  the  village  has  kindly  sent  me 
one,  which  is  at  the  service  of  the  Asiatic  Society,  and  which  mea- 
snres  12^"  X  9^  X  4".  The  ornament  represented  in  Figure  11  was 
cat  from  such  a  brick,  but  the  art  of  cutting  and  shaping  bricks  would 
seem  to  have  been  now  entirely  lost  in  the  village. 

In  spite  of  their  thickness,  these  bricks  are  beautifully  burnt,  and 
each  one  is  marked  on  one  side.  The  lines  with  which  they  are 
marked  appear  to  have  been  made  with  the  three  fingers  of  the  right 
hand,  having  been  very  carefully  drawn  across  the  brick  when  first 
moulded.  Amongst  more  modem  (yet  ancient)  bricks  I  have  often 
seen  the  mark,  made  with  the  finger.  This  I  believe  to  have  been  as  a 
charm,  and  to  have  roughly  represented  the  trident.  This  mark  also 
occurs  as  a  mason's  mark  on  marble  at  Agra,  in  buildings  of  the  time 
of  Sh^  Jahdn  and  Akbar. 

I  am  not  aware  of  similarly  ornamental  bricks  having  been  else- 
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where  noticed,  or  described;  although  I  may  here  add  that  I  found 
one  carved  into  a  capital  at  Sara&th,  which  may  be  seen  by  the  curious 
at  the  Museum,  Queen's  College,  Benares. 

Mdlddn,  When  driving  on  the  Grand  Tnmk  Road  on  my  way  to 
Eta,  and  13  miles  east  froui  that  place,  I  unexpectedly  came  upon  an  old 
temple,  and  as  I  have  not  met  with  any  account  of  the  same,  I  made  a 
few  notes  and  drawings  which  may  perhaps  prove  of  interest  to  some, 
and  which  I  therefore  annex.  The  first  thing  which  attracted  my 
notice,  was  the  size  and  regularity  of  the  kankar  blocks  with  which 
the  temple  had  been  built. 

They  varied  from  3'  6"  to  4'  X  7"  X  9"*  ^^^  appear  to  have  been 
freely  used  by  the  officers  of  the  Grand  Trunk  Road  for  bridge  build- 
ing, for  many  miles  of  road.  Jaswant  Singh,  the  old  Th^kur  zamin- 
dar  of  the  place,  told  me  that  a  certain  *'  Conolly  Sahib''  bad  taken 
the  road  right  through  the  temple,  entirely  clearing  away  the  southern 
arm  of  the  cross,  in  which  ancient  form,  the  erection  had  been  con- 
structed, and  used  Government  vans  at  night  to  transport  blocks 
of  kankar,  carved  and  plain,  for  his  works ;  whilst  the  ^*  oldest  in- 
habitants" who  professed  to  have  remembered  the  occurrence,  added — 
"  The  kaidis  (prisoners')  backs  were  broken  by  theu*  weight,"  and 
a  third  put  in,  "  Nay,  but  they  were  killed  outright  1" 

This  is  merely  mentioned,  to  shew  the  need  of  some  officer  to  see 
to  the  preservation  of  old  ruins ;  for  the  zamindar  offered  me  as 
many  stones  as  I  might  require,  and  did  not  appear  to  mind  their 
removal. 

But  to  resume  my  account.  The  only  portion  of  the  original 
foundation  that  I  could  find  laid  bare,  was  built  with  large  bricks 
14"  or  15"  X  8"  X  2 J"  and  was  5 J"  in  thickness,  with  a  buttress 
extending  9  feet.  The  facing  of  the  superstructure,  was  originally 
composed  of  the  large  blocks  of  kunkur  formerly  alluded  to,  and  very 
little  other  stone  appears  to  have  been  used. 

In  Figure,  No.  14,  a  specimen  of  the  basement  moulding  is  given. 
This  is  about  1  foot  in  depth,  and  is  of  the  most  ancient  type. 
Sundry  traces  of  Hindu  restoration  of  an  ancient  Buddhist  chaitya  are 
apparent ;  amongst  others,  a  large  lintel  stone  (of  Agra  (?)  sandstone) 
with  the  peculiar  frog-like  crushed  figures  at  either  end,  so  often 
seen  iu  modern  Hindu  temples  at  Benares  and  elsewhere.     This  stone 
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is  fnllj  6  feet  in  length.  There  were  lying  about,  both  in  the  temple 
And  near  a  bridge  three  miles  nearer  Et&,  by  the  road  side,  many  cat 
blocks  of  kankar. 

One  of  them,  figured  as  No.  10,  bore  traces  of  great  antiquity,  and 
remiDded  me  of  some  faces  similarly  arranged,  which  I  had  drawn  at 
Benares :  the  type  is  a  universal  one. 

Many  fragments  of  cornice  were  also  lying  there,  all  indicating  a  large 
building.  Two  of  these  are  shewn  drawn  to  scale  in  Figures  3  and  4. 
Oniamontal  details,  figures  2  and  12  indicate  the  date  of  the  work, 
the  former  being  very  bold  and  effective  ;  whilst  the  latter,  in  spite 
of  the  rough  grain  of  the  kankar,  looks  very  rich. 

Moulding,  Mo.  18  is  ornamented  with  the  old  denticulated  pattern, 
and  has  a  good  effect. 

Fignre  11,  shews  two  tigers,  more  modem  in  their  design. 

From  the  above  it  will  be  seen  that  the  details  of  ornamentation 
were  very  rich,  in  spite  of  the  uncompromising  nature  of  the  material, 
viz.  porous  block  kankar. 

The  temple  was  built  upon  a  slight  mound  raised  with  earth,  dug 
from  the  neighbouring  marsh,  now  nearly  filled  up  by  the  annually 
drifting  sand  of  this  part  of  the  country.  The  temple  covered  a 
space  of  about  75  feet  square. 

The  form  would  appear  to  have  been  oblong.  I  was  able  to 
recover  two  of  the  pillars,  which  had  been  originally  used.  It  will 
be  seen  by  figures  8  and  9,  that  they  were  of  a  very  simple  and 
early  style. 

The  base  figures  in  both  and  the  central  portion  in  each  is  eight- 
rided.  The  upper  recessed  portion  in  Figure  9  has,  however,  only  six 
ndes.  These  pillars  may  have  formed  part  of  the  same  building ;  for 
ve  often  find  different  patterns  employed  in  one  edifice. 

Figure  7  represents  an  eaves- stone  cut  in  imitation  of  wood 
Work.  It  probably  covered  some  small  door  or  upper  light,  and,  as 
before  remarked,  reseuibles  those  found  at  Jaunpur  (Pair  Dai-uba 
ftnd  Atala  mosque)  and  Rajghat,  Benares.  The  figure  of  a  sitting 
Bnddha  is  still  on  the  spot  to  point  out  who  were  the  founders, 
although  there  are  also  several  Hindu  deities  present  in  ef&gy  on 
sundry  slabs  of  stone,  to  attest  the  subsequent  appropriation. 

Around  the  niches  once  oorupicd  by  figures  of  Buddha  are  handsome 
21 
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ornaments  one  of  which,  (32  inches  by  24  inches)  has  been  figured 
by  me  as  No.  15.  There  were  many  others  of  the  same  character. 
We  now  come  to  the  roof.  Of  the  central  slab  of  this  Baddhist  (or 
as  Fergusson  would  call  it  "  Jain")  ceiling,  I  was  fortunate  enough 
to  find  three  portions,  one  of  which  has  been  figured  as  No.  5 ;  it  is 
drawn  to  scale,  from  which  it  will  be  perceived  that  the  central 
rose  lotus  blossom  must  have  been  5'  4^^  in  diameter.  This  would 
give  a  central  chamber  vault  of  at  least  11  feet,  or  with  the  cornice 
12  feet.  The  massiveness  of  the  long  slabs  of  block  kankar,  must 
have  been  very  great ;  but  they  were  not  sufficiently  strong  to  bear 
the  weight  of  a  large  pfpal  tree,  which  now  stands  upon  this  spot, 
and  which  doubtless  helped  much  to  cause  the  ruin. 

Arrived  at  the  exterior  of  the  roof,  we  find  a  strange  pinnacle,  of  a 
foim  new  to  me,  one  in  which  the  form  of  the  vase  is  not  abandoned, 
but  very  well  adapted.     Vide  figure  1. 

There  were  also  built  into  the  walls  around,  the  remains  of  three 
kalasas,  each  of  3  feet  diameter,  which,  doubtless,  at  a  subsequent 
period,  capped  portions  of  the  edifice.  I  also  observed  the  fragment 
of  a  very  singular  capital  (figure  not  numbered)  which  would  seem 
to  have  been  used  in  the  building.  An  emblem  of  S'iva  has  been 
erected  in  the  centre  of  a  wretched  enclosure  on  the  site,  and  the  said 
enclosure  is  generally  kept  clean ;  but  except  by  the  women,  much 
sanctity  does  not  seem  to  obtain  for  the  place.  It  is,  however,  the 
scene  of  many  a  festive  "  mela"  or  fair,  held  at  regular  intervals,  and 
for  the  convenience  of  visitors  at  which,  the  kankar  blocks  have 
been  much  scattered  and  rebuilt  into  small  walls.  The  temple  was 
undoubtedly  of  Buddhist  origin,  and  belonged  probably  to  the  fifth 
or  sixth  century  after  Christ.  Of  course,  it  was  impossible  to  find 
any  mason  marks,  as  these  could  not  be  well  cut  on  kankar  blocks. 
There  was  no  inscription  that  I  could  discover,  whilst  my  search  for 
coins  in  the  village  produced  nothing. 

These  notes  may  prove  the  more  valuable,  as  it  is  probable  that  in       4 
a  short  time  not  a  trace  will  remain  of  this  ancient  ruin. 

KaraulL — At  the  suggestion  of  General  Cunningham,  I  drove  over 
to  Karauli,  which  is  about  11  miles  north  of  Mainpuri,  and  upon 
the  Grand  Trunk  Road  from  Allahabad  to  Delhi^  being  240  miles 
from  the  latter  place. 


*W«1IU.  IS    30C    AllW    PI 


^■/.  k'^^.L 


r-.l,     :/<  r.  /.-.^ 


^ed.J\ 


1867.]  On  the  Antiquities  ofMainpuri,  171 

There  is  a  magnificent  grove,  at  the  road  side,  of  gigantic  tamarind 
and  other  trees,  under  which  are  scattered  some  Muhammadan  tombs, 
and  there  are  traces  everywhere  of  this  town  having  once  flourished 
nnder  the  Mnsalman  emperors,  of  whose  coins  I  obtained  three 
or  four,  as  well  as  two  of  the  nail-headed  character.  These  latter 
abound  in  these  parts.  A  thorough  search  through  the  town  shewed 
no  traces  of  very  ancient  buildings  in  situ,  although  the  old  fort 
mound,  now  being  levelled  and  converted  intoa^'ganj"  or  market 
place,  may  have  been  the  site  of  one.  I,  however,  marked  about 
30  stones,  i.  e.  block  kankar  and  sandstone,  which  had  once  formed 
parts  of  a  Buddhist  erection,  and  all  of  which  appeared  to  me  to 
have  been  brought  from  Malann  about  eight  miles  distant.  I  have 
figured  some  of  these.  Of  No.  1,  I  found  two  portions ;  the  rest  of 
the  cornice  being  at  Malalin,  and  a  band  of  the  same  pattern  adorns 
one  of  the  faces  of  the  great  tope  at  Sdm&th,  and  has  been  figured  in 
the  ''  Besearches"  of  the  Asiatic  Society  by  General  Cunningham. 

Figure  2  is  commonly  to  be  found  carved  at  the  Atala  mosque, 
Jannpur,  and  on  very  early  capitals. 

The  forms  shewn  in  Figures  4,  5,  6  and  7  indicate  great  antiquity. 
There  are  similar  ones  at  Malatin  and  at  many  other  places.  The 
basement  moulding  Fig.  8  is  very  bold,  massive  and  effective,  and  also 
of  a  very  early  date. 

Figure  9  is  very  singular ;  but  there  may  be  doubts  as  to  its  age. 

Cornice,  Figure  3,  needs  no  special  remark. 

Many  of  these  stones  were  found  built  into  the  gateway  of  a  new 
sar&i;  some  were  seen  near  the  Old  Fort  or  walls;  whilst  others 
were  used  to  form  the  mouths  of  wells. 

Fragments  of  three  kalasas,  of  a  similar  size  as  those  found  at  Malatin, 
were  also  discovered ;  so  that  the  conclusion  I  arrived  at  was,  that  no 
building  of  any  note  in  Buddhist  times,  had  existed  in  Karauli,  but 
that  these  remains  had  been  plundered  from  Malaun,  which  would 
seem  to  have  been  used  as  a  quarry  for  many  yeai-s  past.  I  find  this 
district  to  be  dotted  over  with  high  mounds  of  great  antiquity,  many 
of  which  produce  stones  as  herein  illustrated ;  I  hope  to  examine 
more  of  them. 

This  fact,  however,  shews  one  that  caution  must  be  exercised  in 
statements  as  to  whence  stones  have  been  taken ;  for  there  may  hava 
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been  many  small  shiiues  or  ^'  chaityas''  in  connection  with  monasteries 
on  mounds,  wliich  latter  may  have  been  bnilt  of  bricks,  which  said 
bricks,  which  is  commonly  the  case  here,  have  been  annexed  and 
used  by  the  Borronnding  villages. 

I  can,  I  am  sorry  to  say,  obtain  no  written  notice  of  these  monnds, 
and  they  are  far  beyond  the  range  of  oral  tradition.  A  collection  of 
the  best  of  these  carved  stones  might  be  made  here  by  Government 
at  a  very  little  expense ;  but  no  one  in  these  parts  appears  interested 
in  the  subject. 

Jusrau^  visited  February  13<A,  1866.  About  two  miles  west  of 
Anjani  village,  described  in  a  former  paper,  lies  the  village  of  Jasraa. 
It  forms  part  of  the  titular  Raj&  of  Mainpuri's  zamind^i  or  estate, 
and  has,  I  have  little  doubt,  been  plundered  of  its  best  archaeological 
remains  in  the  shape  of  pillars  and  capitals  by  former  residents  of 
Mainpuri,  from  which  it  is  scarcely  three  miles  distant.  The  last 
attempt  would,  however,  seem  to  have  secured  immunity  for  the 
future  from  these  spoliations. 

The  '*  oldest  inhabitant/'  a  grey-haired  Brahman,  informed  me 
gravely,  pointing  as  he  spoke  to  a  large  block  of  kankar  which  had 
once  formed  pai*t  of  the  ancient  Buddhist  shrine  at  this  place,  that 
the  B&J&  had  sent  for  this  to  be  used  in  building ;  that  he  had  laden 
it  on  a  two-bullock  cart ;  but  that  the  cart  had  broken  down  and  the 
bullocks  been  drowned  whilst  crossing  the  river  Isan,  not  very 
distant,  in  the  sacrilegious  attempt  to  remove  it.  He  added  that  the 
{resh  cart  and  bullocks  then  sent  by  the  Bdj4  brought  it  back  vnih 
€€ue,  and  restored  it  to  the  spot  where  I  then  saw  it.  So  alarmed 
are  the  villagers,  that  they  will  not  use  the  smallest,  plainest  stone 
for  any  purpose,  and  in  proof  of  their  sincerity,  they  shewed  me  their 
great  need  of  a  good  well,  saying  that  they  were  too  poor  to  bum 
bricks  for  it,  yet  they  dared  not  use  the  blocks  lying  about  in 
pi'ofusion.  And  this  was  the  more  curious,  as  the  remains  about  to 
be  described,  are  thoroughly  Buddhist,  and  not  at  all  Brahminical 
in  their  character,  whereas  the  village  is  a  Brahman  one. 

The  cart  track  leaves  the  high  road'  from  Mainpuri  to  £t^ 
shortly  after  the  4th  mile,  and  crosses  a  sandy  expanse,  now 
covered  with  crops  of  barley,  &c.  until  it  terminates  in  the  village. 
To  the  cast  of  this  are  remains  of  what  had  been  formerly  two  village 
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Bnddfaist  shrines,  and  these  were  all  the  buildings  to  be  traced.  These 
«re  both  50  feet  by  30  feet,  measured  outside,  and  Plans  Nos.  1  and  2 
Bofficiently  explain  them.  Each  has  a  raised  platform  19  by  12  feet, 
built  of  well-cut  kankar  blocks  without  cement,  and  quite  plain. 
These  must  originally  have  risen  from  5  to  6  feet,  from  the  terrace 
in  which  they  stand ;  for  even  now  in  one  place  the  finished  upper 
work  is  of  that  height,  whilst  in  others,  rubbish  has  accumulated. 
On  these  raised  platforms  were  probably  originally  built  open  chaityaa 
as  at  Bak&riy&  Kund.  The  remains  of  kalasas  or  dome  caps,  of 
5  feet  in  diameter,  such  as  could  crown  a  "  Vim^a"  of  30  or  40  feet 
in  height,  evidence  large  buildings ;  whilst  the  finding  of  several 
projecting  face  ornaments  enabled  me  at  once  to  state  with  certainty 
the  original  form  of  the  building.     See  Figures  4,  5  and  9. 

The  present  residents  of  the  village  call  the  ruins  by  the  name  of 
Jagat  Devi's  temple,  and  they  tell  me  that  at  the  Holi  festival, 
a  great  "  mela"  or  fair  is  held  here,  when  offerings  of  ghi  and  rice 
are  made  to  the  Devf,  who  is  neither  more  nor  less  than  bur  old 
fneud  '^  S'ikya  Muni*'  or  Buddha.  The  local  name  merely  means 
"  The  deity  of  the  locality." 

Buddha  is  to  be  found  sitting  in  every  niche  in  the  sculpture,  and 
there  is,  besides,  the  two  small  figures,  one  of  which  does  duty 
for  Jagat  Deyiy  (Figure  6,)  and  another  very  well  carved,  some 
4  feet  in  height,  of  which  I  give  a  rough  representation,  Figure 
8.  Nearly  all  the  Buddhist  ruins  about  here,  would  seem  to  beloug 
to  the  time  of  the  decay  of  the  purer  faith,  and  these  are  no 
exceptions ;  for  we  find  the  ornaments  of  the  projecting  faces  to  have 
been  the  same  at  Anjani,  Karimganj,  Karauli  and  Malatin.  Vide 
Figures  4  and  5. 

Here  I  saw  for  the  first  time  on  kankar,  what  I  believe  to  be 
a  kind  of  mason's  mark  :  Figure  11.  The  carving  of  the  large 
fioddha  is  very  well  executed ;  but  the  head  has  been  knocked  off 
and  replaced  minus  part  of  the  neck  ;  and  the  two  upper  groups  of 
^  Kinnar^B,"  or  cherabs,  are  altogether  broken  away.  The  two  tigers 
under  the  lotus,  are  the  same  as  those  I  saw  at  Malaun ;  the  animals 
are  somethiug  between  a  pig  and  a  bear.  The  forms  of  these  I  saw 
in  Behar,  and  also  on  a  stone  in  Benares  opposite  to  the  Golden 
Temple. 
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To  the  right  at  hase  is  the  fignre,  sapposed  by  Mr.  Shemng  and 
me  to  be  *'  Surya/'  the  sun,  and  figured  amongst  the  remains  from 
Bhitdri  in  the  Society's  Journal,  Vol.  XXXIV.  Part  I.  plate  xvii. 
The  lotus  or  glory  aronnd  the  head,  is  finely  cut  in  relief,  as  is  also 
the  canopy.  There  were  no  traces  of  large  bricks,  but  all  seems  to 
have  been  built  of  kankar  blocks.  In  all  this  village,  I  saw  no  trace 
of  the  worship  of  S'iva.  and  truly,  all  fell  down  before,  although 
many  openly  laughed  at  this  their  Uiiknoum  goddesSf  "  Jagat  Devi," 
the  fear  of  whom  was  moreover  shewn  by  their  not  daring  to  touch 
a  stone  of  her  former  temple. 


Additional  note  on  KaratiU. — Since  recording  the  foregoing  notes, 
I  have  had  several  opportunities  of  examining  ancient  carved  stones  at 
Karauli.  Chaudhaii  Lachhman  Sinh  is  constructing  a  tank  in  steps, 
the  entire  facing  of  which,  consisting  of  squared  kankar  blocks,  is 
composed  of  the  remains  of  some  very  large  and  handsome  Buddhist 
buildings,  which,  contrary  to  the  opinion  heretofore  expressed  by  me, 
existed  on  the  spot. 

These  blocks,  in  number  several  thousands,  were  found  when  level- 
ling the  mound  or  "  khera"  for  the  purpose  of  laying  out  a  lai^ 
market.  I  subjoin  a  plate  (x)  of  some  of  the  more  remarkable,  which 
need  little  explanation.  There  were  besides,  large  and  handsome 
mouldings  and  specimens  of  nearly  all  the  carved  ornamental  bands  ia 
use  in  this  class  of  buildings.  As  usual,  however,  there  had  been  a 
reconstruction ;  for  I  found  two  huge  blocks  of  kankar  with  the  tigers 
"  couchant"  placed  one  on  either  side  of  the  doorway ;  whilst  originally 
they  had  been  joined  and  formed  the  basement  for  a  large  fignre  of 
Buddha. 

The  dra^ving  No.  1,  Plate  X.,  represents  what  was  probably  at  the 
back  of  the  shrine,  and  resembles  other  portions  found  at  Noner  and 
elsewhere.  It  is  very  complete  and  curious.  No  one  can  say  what  may 
have  been  built  into  the  tank-facing,  but  this  is  one  of  many  instances  in 
which  valuable  carvings  have  been  lost.  A  few  slabs  were  secured  by 
me  for  a  local  museum,  should  such  ever  be  established  in  Mainpuri. 

At  the  village  of  Rasemd,  where  is  a  large  and  ancient  khera, 
I  saw  remains  of  a  small  building,  similar  to  some  of  those  described 
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in  these  notes.  This  village  is  about  two  miles  south  of  Karauli,  and  I 
here  secured  a  curious  vase-shaped  pinnacle  which  well  denoted  the 
period  of  its  construction. 


Literary  Intelligence. 

A  very  useful  handy-book  on  the  Hindu  law  of  adoption  has  just  been 
pablished  under  the  patronage  of  Honorable  Prasanna  Kumdr  Tagore, 

C.  S.  L  It  is  entitled  the  Dattaka-Siromaniy  and  contains  the  substance 
of  all  the  leading  treatises  on  the  subject,  including  the  Dattaha- 
mimdnsay  the  Dattaka-chandrikd,  the  D.  nirnaya^  the  D,  Darpana,  the 

D.  Didhitiy  the  D,  Kaumvdi,  the  Dattaha  Siddhdnta  manjari,  as  also 
of  an  apocryphal  treatise  named  the  Dattaha  Tilaha.  The  work  has 
been  compiled  with  great  care  and  judgment  by  Professor  Bharata- 
chandra  S'iromani  of  the  Sanskrit  College  of  Calcutta,  who  has  also 
supplied,  at  the  end  of  each  chapter,  an  excellent  summary  of  its 
gobject. 

Anglo-P^i  literature  has  received  an  important  accession  in  an 
English  translation  of  the  Attanagalluvansa  of  Ceylon,  by  James 
d'Alwis.  Though  professedly  a  histoiy  of  the  Temple  or  vih&ra  of 
Attanagalla,  it  contains  the  chronicles  of  King  Sangabodhi,  who 
leigned  in  the  middle  of  the  3rd  century  A.  D.  In  an  elaborate 
preface  the  translator  has  discussed  a  number  of  interesting  questions 
regarding  the  Singhalese  Chronicles  of  the  Mah&vansa  and  the  Dipa- 
wansa,  and  of  translations  of  particular  passages  in  them  by  Tumour 
and  others. 

The  Librarian  of  the  Sanskrit  College  of  Calcutta,  Pandita  Jagan- 
mohan  Tark^ank&ra,  has  brought  out  an  edition  of  the  play  of  Chanda 
Katuika  of  Khemisvara.  The  author  flourished  in  the  court  of 
Hahip^a  Deva  of  Qour,  and  his  work  therefore  is  about  900 
years  old.  By  a  curious  mistake  the  editor,  confounding  an  epithet 
with  a  proper  name,  says  in  his  preface  that  the  work  was  written  for 
the  entertainment  of  a  king  of  the  name  of  K^rtika  who  flourished 
between  four  hundred  and  a  thousand  years  ago.  The  subject  of  the 
book  is  the  preeminence  of  truthfulness  as  illustrated  by  the  story 
oi  Tisv&mitra  and  king  Harischandra.     The   Tamil  version  of  this 
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work  is  well  known  nnder  the  name  of  Arichandra,  of  which  an 
excellent  English  translation  was,  a  short  time  ago,  published  in 
England  by  Mr.  Matukuuidra  Svami  of  the  Ceylon  Legislative  Ooancil. 

The  same  editor  has  also  published  a  new  and  Very  carefally  revised 
edition  of  the  Venisanhdra  of  Bhatta  N&rdyana,  with  a  new  commentary, 

Tlie  learned  professor  Jayanardyana  Tark^lank&ra,  to  whom  Sanskrit 
scholars  are  indebted  for  several  excellent  commentaries  on  ancient 
Sanskrit  authors,  has  lately  presented  to  the  public  a  very  useful  little 
digest,  named  Fttddrtha-^aUvasdra^  containing  an  epitome  of  the  Phila> 
60])hy  of  Knpila  and  KanMa.  The  book  will  prove  a  gpreat  help  to  the 
students  of  philosophy  in  the  Sanskrit  colleges  of  Calcutta  and  Benares. 

An  original  treatise  on  the  mode  of  performing  the  ceremony  of 
weighing  one-self  against  gold,  silver  and  other  articles  intended  for 
presentation  to  Brahmans,  TtUdddna-paddhati,  and  a  new  grammar  of  the 
Sanskrit  language  (Asubodham  Vy/Jcaranam\  have  been  brought  oat 
by  the  iiulefatignble  Professor  TdriLn&tha  Tarkav^chaspatf  of  the 
Sanskrit  College.  The  former  will  prbve  useful  to  those  who  have 
especial  faith  in,  and  the  means  to  perform,  the  interesting  ceremony 
of  which  it  treats,  but  we  doubt  very  much  if  the  latter  is  likely 
to  supersede  the  excellent  compendium  of  Yaradaraja,  the  Laghtk 
Kaumudi, 

To  the  Persian  scholar,  we  have  to  recommend  a  small  volume  con- 
taining two  small  treatises  on  Metre  and  Rhyme,  the  ^Aruz  of  Saifi, 
and  the  Kdfiah  of  Jdmi,  very  carefully  edited  by  the  learned  Shemitisi^ 
Professor  II.  Blochmann. 

In  three  old  letters  found  in  the  archives  of  the  Asiatic  Society, 
the  late  Colonel  Wilford  announced  to  Mr.  Edward  Colebrooke,  the 
discovery  of  certain  Sanskrit  MSS.  on  geography,  of  which  no  notice 
has  since  been  met  with,  and  which  seem  not  to  be  known  to  Sanskiit 
scholars.  The  works  named  are,  1,  Bhavishya  Purdna  of  60,CM)0  slokas. 
The  Purdna  of  that  name,  according  to  the  Vishnu  Pur^a,  should  con- 
tain only  14,000  slokas.  In  the  commentary  on  the  second  work  on  our 
list  Jayasinha,  "  who  often  speaks  or  is  made  to  speak  in  the  first  person, 
says  that  he  had  in  vain  sent  people  all  over  India  to  procure  it ;  he 
ascei-tained  that  it  was  not  to  be  found,  and  supposed  it  no  longer  existed; 
however  near  Allahabad  he  heard  that  it  was  in  Trina  guru  Desa  or 
Tibet,  in  the  possession  of  Jn4ni  guru,  and  that  he   got  a  copy  from 
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Mm."  2iid  BKarma  KoBha^  of  700,000  elokas,  compiled  by  order  of 
JftTasinlui  B&j&  of  Jayapnr,  who  is  said  to  have  "  sent  the  author  to 
perambakte  the  Qangetic  provinces.  He  was  famished  with  a  Minchiles* 
iDora  or  compass,  and  a  water  clock  which  as  he  advanced  shewed  the 
.  floss  and  its  parte."  8rd,  Bhrigu  Sanhitd, ''  between  40  ^d  60,000 
slokas,  all  on  geography."  4th,  Oarga  Sanhitd^  '^  certainly  about  i\ 
lakhs  of  slokas."  5th,  Mddhavi  Kosha^  ^^  entirely  on  geography.  It 
insists  of  10,000  leaves  or  above  nine  lakhs  of  s'lokas.  It  requires 
tiiree  men,  or  at  least  two  very  strong  ones,  to  carry  it.  It  is  divided 
into  56  books  describing  the  Chhapan  Desa  of  India."  6th,  leht^ik 
Pur^na^  ''  compiled  by  order  of  Mluia  Sing  for  the  illostration  of  the 
geography  of  the  Pariu^as — ^abont  2}  lacks  of  s'lokas."  7th,  Jhaibala 
Sanhitd, ''  of  56  Secti<»is  relating  to  the  56  grand  divisions  of  India." 
ii\  SiUa  aanhitd,  9th,  Pardaara  Sanhitd,  ''  both  on  geography." 
Willord  possessed  MSB.  of  most  of  these,  and  it  would  be  of  interest 
if  they  coald  now  be  traced. 

The  following  are  extracts  from  three  letters  lately  received  from 
fnfiessor  Holmboe  of  Ohristiania,  giving  the  results  <^  his  recent 
nsearches  into  Indo-Scandinavian  antiquities.  The  first  is  an  abstract 
irf  a  memoir  on  some  figures  sculptured  on  a  rock  in  Scandinavia^ 
vhicb  will  be  found  interesting  to  Indian  Archssologiste : — 

"  Sepuis  on  temps  immemorial  on  voit  sur  les  rocs  pr^  de  la 
mer  sux  cotes  de  Su^de  et  de  Norvfege  un  grand  nombre  de  figures 
scalptite,  lepr^sentant  des  navires,  des  roues,  des  voitures,  xles 
hommes  arm&,  des  chevanx,  des  cavaliers,  des  souliers,  4&c.  BUes 
se  tronvent  ordinairement  group^s  ensemble,  ce  qui  a  motive  quelques 
arehWogues  li  les  prendre  pour  des  tableaux  execute  en  m^moire 
de  batailles,  particuli&rement  par  mer.  Mais  il  est  const^ate,  que  les 
figves,  qui  foraient  nne  groupe,  ne  sont  pas  contemporaines,  mais 
fihriquto  ^  diff^ntes  ^poques.  Le  navire  ou  bateau  sont  des  symboles 
ordinaires  de  la  m^mpsyehose  en  Orient,  et  les  mdmes  symboles  se 
tamvent  parfois  sur  des  pierres  s6pulcrales  dans  le  Nord.  M.  H.  sup- 
pose done  que  ces  figures  sculptees  sur  les  rocs  y  sont  plac^es  en  mAnoire 
de  penonnes  d^c^d^es,  et  que  le  choix  des  figures  depend  on  in  gout  de9 
psrortssurvivants,  ou  de  la  position,  sociale  du  d^funt,  ou  de  quelque 
evenement  important  de  sa  vie.  Quant  aux  autres  figures,  les  souliers,  les 
voitures,  les  chevanx  4c.  I'auteur  renvoie  le  lecteur  k  la  croyance  des 
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paycns,  que  le  d^l'iint  devait  passer  par  (ies  cheniins  obstruea  par  <les 
Opines  ct  d'aatres  diificult^s,  k  cause  des(]^uelle8  on  avait  dans  le  Nord 
la  coutnme  de  lier  dee  souliers  sous  Ies  plantes  des  pieds  des  morts.  On 
pent  done  envisager  Ies  souliers,  Ies  chevanx  et  lea  voitnres  comme 
symboles  de  leur  voyage  &  Valhal.  Enfin  M.  H.  emet  ropinion  que 
Ies  petites  voitnres  de  bronze  qu'on  a  d^ouvertes  en  AUemagne 
et  en  Su&de,  une  fois  du  moins  dans  un  tertre  s^pulcrale,  ont  servi  k 
des  c^r^monies  funeraires  embMmatiqnes  symbolicant  le  depart  de  la 
vie  terrcstre.  Les  m^moires  sont  illustres  d'une  plancbe  et  de  beauconp 
de  tallies  en  bois." 

The  Professor  gives  the  following  brief  notice  of  an  essay  of  his  on 
the  sacrifice  of  the  Horse  among  the  Scandinavians  : — 

^'  On  lit  dans  les  anciennes  Sagas  ou  histoires  de  la  Norv^ge  que 
plusieurs  hommes  consacraient  des  chevaux  au  dieu  Frey,  et  au  com- 
mencement de  chaque  ann^e  onsacrifiait  des  chevaux  et  en  mangeaitla 
viande.  Mais  dans  une  Saga  Islandaise,  dite  Yatsdselasaga,  il  est  racont^, 
qu' un  homme  nomm^  Hrafnkel  avait  nn  Freyfux,  c.  h  d.  un  cheval 
consacr^  ^  Frey,  et  qu'  il  avait  d^fendu  chaqu*un  d'y  monter  sous  peine  de 
mort.  N^anmoins  un  de  ses  serfs  le  monta,  et  fut  puni  de  mort.  L'auteor 
compare  cet  ev^nement  aux  effcts  de  la  consecration  des  chevaux  chez 
les  anciens  Indiens  et  chez  les  Kalmuks  et  les  Mongoles  actnels. 
Chez  ces  peuples  il  ^tait  et  est  d^fendu  sous  des  sev^res  peines  de  monter 
les  chevaux  consacres." 

The  next  two  memoirs  of  his  noticed  by  the  Professor  are  on  certain 
gold  rings  on  which  the  ancient  Scandinavians  took  oaths.  In  the 
first  of  these — 

^'  Tauteur  attire  Tattention  aux  anneaux,  sur  lesquels  les  Scandina- 
ves  aux  temps  du  paganisme  portaient  la  main  en  pretant  sennent* 
Plusieurs  de  ces  anneaux  ont  ^t^  trouv6s  dans  la  terre  est  sont  conserves 
dans  les  musses  du  Nord.  Bs  sont  faits  d'une  barre  d'or,  courbee  en 
forme  d'un  anneau  oval  dont  les  bouts,  qui  sont  un  pen  plus  Urges  que  la 
partie  interm^diaire,  ne  se  touchant  pas,  mais  laissant  une  petite  onver- 
ture  entre  eux.  Four  prouver,  que  la  mani^re  susdite  de  prater  ser* 
ment  tire  son  origine  de  T Orient,  M.  H.  donne  sur  la  1  ro  plancLe 
les  dessins  de  4  anneaux,  un  de  Norv^ge,  un  de  TAngleterre,  un  de 
Bretagne,  et  un  de  Pers^polis.  Les  trois  premiers  sont  d'or,  le  quatrift- 
me  se  trouve  parmi  les  sculptures  de  Per^spolis ;  le  dernier  ressemble 
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tont  a  fait  celni  de  Bretagne,  ou  on  voit  dans  la  grande  procession 
sacrificale  des  homines  portant  en  mains  levees  de  tels  anneaax.  Pnisqae 
les  sacrifices  et  la  jarisdiction  ^taient  ordinairement  r^nnis  dans  les 
grandes  assemblies  des  peuples  pay  ens,  les  anneaax  ^  serment  d^fendent 
lear  place  dans  la  procession  sacrificale.  A  la  Ire.  pi.  on  voit  aussi  le 
dessin  d*une  monnaie  celtiqne,  dont  Pavers  pr^sente  un  homme 
portant  en  main  nn  annean  de  la  forme  sasdite  (symbole  de  la 
jarisdiction),  et  snr  le  revers  nn  animal  et  an  conteau  dessons  (symbole 
da  sacrifice).  L'aatear  emet  ensnite  Topinion,  qne  les  scalptares 
Sassanides  en  Perse  5a  on  voit  denx  personnes  portant  coaronne,  dont 
I'ane  pr^ente  un  anneau  et  I'antre  pose  sa  main  lik-dessus,  repr^sentant 
le  chef  des  Mages,  le  gi-and-mobed,  qni  reyoit  le  serment  dn  roi,  qai 
rient  de  monter  snr  le  throne.  Les  planches  2,  8  et  4  donnent  les 
dessins  de  trois  des  scalptares  sus-nommees.  A  la  fin  I'antear  donne 
ane  liste  des  poids  de  37  anneaax  d'or  ii  serment,  pour  mettre  les 
lectenrs  en  ^tat  de  jager,  si  les  fabricants,  comme  qaelques  arch^ologuep 
ont  pense,  earent  en  le  dessein  de  lear  donner  an  certain  poids  corres- 
pendant  avec  les  poids  convenns  on  non ;  Tautenr  en  doate. 

"Bans  le  second  m^moire  M.  H.  defend  son  interpretation  des 
scalptares  Sassanides  contre  an  savant  Danois^  M.  Mailer,  qai 
pense,  qae  le  symbole  da  serment  ne  consLste  pas  dans  Tanneau,  main 
dans  le  poing  qne  le  roi  tient  devant  la  boache  (v.  pi.  1  et  2  de  M.  H.)« 
L*aatear  objecte  contre  cette  opinion  qne  sar  plasiears  scalptares  on  voit 
des  personnes  avec  le  poing  devant  la  boache  se  troavant  derniere  les 
personnages  principanx  et  m^me  toamant  le  dos  envers  eux. 

The  following  is  the  substance  of  a  paper  by  the  learned  Professor 
on  the  numbers  108  and  13  : — 

Chez  les  Indiens,  anssi  bien  que  chez  les  Bouddhistes  autre  part,  lo 
nombre  108  a  depuis  des  temps  immemorials  obtena  le  credit  de 
po&seder  an  pouvoir  magique,  et  son  emploi  est  tr^s  repandu  ou  il  est 
question  de  ceremonies  religieuses.  Lenr  Roudrikshas  on  chapelets 
contiennent  partout  108  globules  on  corails.  Dcja  au  3me  si5cle 
avant  notre  ^re  le  puissant  monarque  Asoka  fit  reciter  108  pri5res  & 
la  consecration  d*  un  Tope,  et  environ  100  ans  phis  tard  le  roi 
Dhatthagamini  de  Ceylan  fit  employer  plusicnrs  articles  au  nombre 
de  108,  lorsque  lo  grand  Tope,  Mahathupa,  fut  bati.  Plusicnrs 
temples   de  Tlnde   contiennent    108   Lingas  ou   symboles  du   dieu 
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^iva.  La  vettTe  da  Raja  Tilonka  Chandra  fit  b&tir  108  temples 
pour  le  calte  de  9^^^  ^^  ^^  7  plaga  108  Lingas  et  108  images  da 
boeaf  sacr^.  Dans  qaelqaes  r^lements  il  est  present  de  se  promener 
108  fois  atitonr  de  Timage  des  diea.  L'antenr  ^m€t  la  conjecture 
que  rinflnence  da  mdme  nombre  s'est  fait  sentir  dans  Temploi  da 
nombre  540,  qai  selon  le  'rapport  de  Tancienne  £dda  fat  le  nombre 
des  portes  de  Valhal,  la  demeure  d*Odin,  le  supreme  diea  des 
ScandinaTes;  oar  540  =  5  X'108,  et  le  nombre  5  a  aassi  jooi 
de  la  renomm^e  d'on  nombre  merveilleax.  Si  noas  resolvons  le  nombrs 
108  dans  see  ^l^ments,  noas  aarons  2  X  2  X  8  X  B  X  3,  et  la 
Bomme  de  oes  Elements  est  13.  Or  le  nombre  108  ane  fois  reconna 
6acr6,  la  somme  de  ces  elements  ne  doit  pas  avoir  tronve  difficils 
d'acqa^rir  le  m^me  cr^it.  Les  Boaddhistes  de  N^pal  enseignent, 
qa'il  7  a  18  bhawanas  oa  demeares  apr^  la  mort  poar  les  ttus 
eroyants,  et  pair  cons^uent  ils  constraisent  sar  lears  b&timents 
Bacres  des  tours,  ayant  13  etages.  Dans  one  l^ende  Tib^taine  on 
trouve  la  d^ription  d'une  contr^  ravissante,  oil  il  croissaient  trois 
fois  treize  (sic)  sortes  de  fieurs,  et  108  sortes  de  plantes  odorifemntes, 
«t  qui  ^tai^t  arros^  par  108  sources.  Les  devins  de  la  ^bine  se 
eervent  d'  nne  baguette  divinateuse  divis^  en  13  paliers. 

Une  confianoe  ^ale  dans  le  nombre  13  se  d^coavre  en  Scandinavie 
<lan8  Temploi  de  13  pierres  plac^es  debout  fortnant  des  circles,  qui 
xnarquent  les  places  oii  des  reliques  de  personnes  d'importanoe  ont 
4^i€  entente.  Qnoique  ce  nombre  n'est  pas  Tordinaire,  il  est  oepen* 
dant  remarquable  qu'  on  le  trouve  assez  souvent.  L'antenr  cite  entre 
antres  par  ex.  une  paroisse  en  Norv^ge,  oii  il  restent  encore  trois 
tels  circles  de  13  pierres  chaqu*un. 

Concemant  la  ndson  de  cboisir  le  nombre .  108  I'anteur  propose 
diverses  hypotheses,  parmi  lesquelles  il  trouve  celle  la  plus  vraisem- 
l>lable  que  le  choix  est  d^riv^  de  quelques  idees  astrolc^ques  on  astro- 
nomiques.  L'ancien  astronome  Yariha  ayant  calcuU  la  pr^oessidi 
du  point  6quinoxial  du  printemps,  crut  avoir  trouv6,  qu'  il  procede 
pendant  3,000  ans  vers  TOrient,  parcourant  27°  du  zodiaque,  retoume 
ensuite  ver  TOccident,  passant  64°  du  ro^rae,  et  enfin  retoume  vers  le 
point  de  depart  par  27°,  ayant  fait  en  tout  an  passage  de  108°. 

La  derivation  du  nombre  des  portes  de  Yalhal,  la  demeure  du  diee 
supreme  des  Scandinaves,   d'un  nombre    sacr^   (5   X    108)  a  son 
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aittlogae  dans  la  d^ivation  da  nombres  des  portes  de  la  dcmeure  d« 
diea  saprdme  des  EAlmnqaes  et  dea  Mongoles,  dont  le  nombre  169 
e8t=13  X  13. 

The  following  is  the  enbatance  of  a  very  interesting  memoir 
affording  carions  traces  of  the  worship  of  S'iya  in  Europe  in  former 
times: — 

Poor  se  fonmir  de  materiaaz  It  ane  comparaison  entre  les  traces 
de  ^i^sisme  en  Europe  (hors  la  Gr^ce  et  Tltalie)  et  les  id^es  Indiennes 
snr  ^iva  on  Rudra,  I'auteur  donne  d'  abord  iin  court  aper^u  des 
qiiilites.de  ce  dieu.  Oomme  point  de  depart  pour  la  comparaison  il  cite 
ui  m^oire  de  M.  Oanjal,  snr  une  idole  <xauloise  appel^e  Bath 
(ittfldr6  dans  les  MSmoires  de  la  Soci^t^  Bojale  des  Antiqaaires  de 
France  T.  IX  p.  61  fig.  y.)  dans  lequel  il  prouve  qui  les  deux  anciennes 
viUes  Rode  (dite  Ruthero  par  les  Romains)  et  Rouen  (dite  Rotomagus) 
derivent  lenrs  noms  d'  une  idole  nomm^e  Ruth  on  Roth  qui  avait  6te 
adoree  par  les  habitans  des  viUes  et  des  enyinms,  et  dans  le  eulte  de  la- 
qaeUe  les  d^baacbes  jonaient  le  rdle  predominant.  M.  Oanjal  tire  de  \k 
la  eondusion  que  Ruth  fut  la  mdme  divinity  que  Roudra  ou  ^iva  des 
ladiens. 

M.  Holmboe  donne  ensuite  une  liste  de  noms  propres  de  villes  et 
d'autres  places  en  Europe,  qui  ^veillent  Tid^e  d*une  derivation  de 
Soudra,  p.  e.  Rhoden,  Rodenacher,  Rodenberg,  Rodenthin,  Rottenburg, 
BoUenfels,  Rhode,  Rnhte,  Ratheborg  <fec.  en  Allemagne*  et  Rutland, 
Bathwel,  Ruthin  en  Angleterre ;  Rot,  Rotholet,  Rotnoe  en  Norvcge. 
Cofflme  dans  I'lnde  Rudra,  ^  la  tSte  des  Maroutes  (les  vents),  est  la 
perBonification  de  I'ouragan,  ainsi  en  Europe  Touragan  est  personifi^  par 
im  chasseur  farotkcbe  (en  Hannover  appele  Rodo)  courant  dans  Fair, 
BuiTi  d'un  grand  cortege.  En  Norvege  et  en  Suede  on  a  trouve  un 
nombre  de  Lingas  (symbols  ordinaire  de  ^\y^i  une  fois  debout  sur 
on  tumulus,  nne  fois  dans  la  chambre  sepulcrale  d'un  autre  tumulus^ 
et  pinsieurs  fois  autre  part.  lis  sent  fabriqu^s  de  marbre  ou  d'une 
SQ^e  pierre  blanchatre.  Le  mus^e  de  Bergen  conserve  quatre  de 
ces  pieces  (voyez  les  tailles  en  bois  aux  pages  24,  25,  et  26).  Dans  une 
aneienne  loi  eccl^iastique  de  Norvege  on  rencontre  une  expression, 
qui  jnsqu'ici  n'a  pas  iX^  comprise,  c'est  le  mot  Rot^  qui  se  trouve 
dans  une  enumeration  d*articles  pay  ens  que  la  loi  defend  d 'avoir 
dsna  les  niaisons,  comme  sorcier,  idole,  (&c.  L'auteur  siippose  que  Rot 


182  Literary  InfelUgence, 

a  et^  le  nom  da  linga,  emprniit^  de  Rondra.     II  cite  d'nne  anciennc 
redaction  de  Thistoire  da  roi  Saint  Olaf,  qai  introdaisit  le  Ghristia- 
nisme  en  Norv^ge,  nn  r^cit  d*ane  famille  payenne  demearant  dans  la 
province  Nordland,  qai  adorait  le  linga  d'  an  cheval,  qa'   on  avait 
tae,  mais  dont  on  avait  conserve  le  veretram.     Les  soirs  cette  piece 
passait  de  main  en  main  non  sealement  parmi  les  personnes  de  la 
famille,  mais  encore  parmi  les  h6tes  qai  passent  ^tre  presents,  cha- 
qa'ane  r^citait  an  verset  en  d^iivrant  Tidole  2k  ane  aatre.     L'aatenr 
pense  qae  c'est  la  forme  da  linga  qai  a  ^t^  imit^e  par  qaelqaes  arnes 
eepnlcrales,    qni   ont   ete   d^oavertes    dans  les   celles   de  plasieurs 
tumali,  car  ellcs  sont  cylindriqaes  et  arrondies  an  fond,  (voyez  p.  33, 
on  ane  de  Norv^ge,  ane  d'Angletere  et  ane  de  Tlnde  sont  dessin^es). 
Plasiears  de  ces  ames  sont  om6es  de  figares  ^moulees  en  forme  d'o 
vales.  Le  mas6e  de  1' University  de  Christiania  en  poss^de  qnatre 
ornees  respectives  de  13,  de  39  (3  X  13),  de  14  (2  X  7)  et  de  21 
(3  X  7)  ovales,  or  les  nombres  sacres  de  13  et  de  7  entraient  dans 
tons  ces  nombres, — preave  qa'on  les  a  destines   k  an   asage  religieax, 
et  que  les  ovales  peat-etre  aassi  designent  les  oeufs,  etant  symboles  de 
meterapsy chose ; — une  doctrine,  dont  on  trouve   aussi  des  traces  en 
Scandinavie.  La  m6me  id6e  parait  ^tre  symbolisde  par  les  pierres  en 
forme  d'oeafs,  dont  on  a  tronve  des  exeraplaires  aussi  bien  dans  les 
celles  de  topes  de  TAfghanistan,  que  dans  celles  des  tumuli  de  Scan- 
dinavie.     M.  H.    renvoie  ensuite  2i  un    m^moire,  qu'il    publia  en 
1859  sar  le  type  de  plusieurs  bract^es  d'  or,  dont  les  masees  da  Nord 
conscrvent  an  nombre  considerable,  deterrcs  parfois  de  tnmuli  payens. 
D  y  a  d^montr^  que  le  type  represent e  (^\yei  sur  le  dos  du  boeuf  sacre 
(Nandi).     Preuves,  que  le  culte  Indien  du  bocuf  a  penetr^  dans  la 
Scandinavie  sont  des  l^gendes  de  vaches  sacrees,   qu'adoraient  un  roi 
de  Norvege  nomme  Augvald  et  un  roi  de  Sufede,  appeld  Eustein  Beli. 
Augvald  ^tant  mort,  ces  reliques  furent  deposes  dans  un  tumulus,  et  sa 
vache  dans  un  autre  ^  coi€  de  celui  du  roi ;  et  en  Danemark  on  a  an 
milieu  d*  un  tumulus  trouve  le  squelette  d'  an  boeuf.     Un  nombre  si 
considerable  de  traces  du  ^ivaismcprouve  evidemment,  que  le  cultc  de 
^iva  uu  Roudra  a  eto  tr5s  ropandu  en  Europe  au  temps  da  paganisme. 
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ExpiRiMENTAL  INVESTIGATIONS  Connected  with  Hie  supply  of  wateb 
from  the  Hooghly  to  Calcutta,  Part  11^  being  Supplementary 
Observixtions  ;  hy  IXavid  Waldib,  Eisq.  F,  C.  S,  £c, 

[Beceived  28th  September,  1866.] 

In  the  preceding  remarks  I  have  direcised  attention  to  the  discre- 
pancies between  my  own  results  as  to  the  quantity  of  organic  matter 
by  weight  in  the  Hooghly  water  and  those  given  in  Dr.  Macnamara's 
Beport,  and  I  have  also-  made  some  pointed  observations  on  the  very 
doubtful  accuracy  and  unsatisfactory  nature  of  the  results  generally- 
given  by  chemists  respecting  organic  matter  in  waters,  except  some  of 
the  most  recent.  For  though  I  have  found  that  the  process  detailed 
in  the  previous  part  of  my  paper  is-  older  than  I  then  supposed,  having 
been  recommended  by  Mr.  Dugald  Campbell  in  1856  as  suggested  by 
Dr.  Clarky*  and  that  an  analogous  plan  was  given  by  Abel  and  Bloxam 
in  1854,t  though  imperfect,  yet  these  plans  seem  either  to  have  been 
little  known,  or  neglected,  or  imperfectly  carried  oat.  Some  analysts 
indeed  of  later  date  do  not  even  attempt  to  estimate  the  amount  of 
organic  matter  at  all,  apparently  despairing  of  reliable  results.  Bat 
the  process  given,  I  believe,  yields  the  most  trustworthy  results 
hitherto  obtainable,  if  properly  performed* 

•  Joam.  Chem.  Soo.  Vol.  IX.  1856,  p.  5U 
t  Handbook  of  Chamiatry,  1854. 
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Bat  if  the  estimation  of  the  organic  matter  in  waters  is  to  be  of  any 
valae  at  all  as  a  means  of  judging  of  their  salubrity,  it  is  essential  that 
it  should  be  done  accurately.  If  it  is  to  be  a  fundamental  datum 
on  which  Municipalities  are  to  choose  or  reject  certain  waters  for  the 
supply  of  large  towns,  that  sanitary  boards  are  to  draw  conclusions 
from  as  to  the  healthiness  of  certain  localities  for  the  residence  of 
troops  or  other  collections  of  human  beings,  and  on  which  medical 
men  and  hygeists  are  to  reason  respecting  the  origin  of  disease  or  the 
maintenance  of  health,  it  is  unnecessary  to  say  that  it  ought  to  be 
ascertained  in  a. reliable  manner. 

In  the  case  of  my  own  results,  differing  so  widely  from  those  referred 
to,  the  question  occurs,  is  there  no  way  of  accounting  for  them  or 
reconciling  them  ?  One  cause  has  been  suggested  to  me  independent 
of  correctness  of  method  of  analysis  or  of  accuracy  in  its  execution, 
namely  the  age  of  the  water  when  examined,  that  is  the  length  of 
time  which  had  elapsed  since  the  water  was  taken  from  its  source. 
High  chemical  authority  has  been  adduced  for  the  necessity  of  setting 
about  the  analysis  with  the  least  possible  delay,  on  account  of  the 
chemical  changes  which  the  water  would  undergo  by  keeping,  which 
would  result  in  a  diminution  of  ih%  quantity  of  organic  matter 
present.  The  validity  of  the  caution  I  am  not  disposed  to  deny,  neither 
am  I  prepared  to  deny  that  in  my  own  operations  this  point  was  not 
always  sufficiently  attended  to.  Indeed  it  had  not  particularly 
attracted  my  attention ;  except  as  regards  gaseous  constituents  the 
point  had  not  been  particularly  noticed  either  in  :  text-books  or 
monographs  I  had  seen,  and  ^the  consideration  that  the  organic  matter 
collected  by  rivers  had  already  been  freely  exposed  to  decomposing 
agencies,  so  that  probably  what  remained  was  not  readily  decomposible, 
confiimed  as  this  was  by  my  own  observations  while  operating,  led 
me  not  to  attach  much  importance  to  it.  Still  it  appeared  that  there 
might  be  a  change  of  considerable  amount  shortly  after  coUeotion 
which  had  passed  unnoticed,  while  afterwards  the  water  remained  less 
liable  to  change.  A  small  change,  experiment  shewed,  did  occur 
speedily,  but  the  present  question  did  not  refer  to  a  small  change  but 
to  a  large  one,  and  it  was  desiiable  if  possible  to  ascertain  to  what 
amount  it  might  extend.  The  question  principally  concerned  the 
waters  of  the  hot  season  and  of  the  rainy  season. 
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80  far  ad  general  observation  could  go,  having  been  engaged  in 
eollecting  and  examining  the  river  water  from  Ist  May  to  14th  June 
for  the  purpose  of  ascertaining  the  amount  of  tidal  contamination, 
I  had  abundant  opportunities  of  judging  of  the  physical  characteristics 
of  the  water  and  observed  nothing  particular  except  a  comparatively 
dight,  flolnewhat  fetid  smell,  which  contrasted  distinctly  with  the  very 
decidedly  worse  smell  of  the  wateir  after  the  rains  had  come  on,  and 
0!  which  the  personal  use  of  the  river  water  gave  me  a  vivid  illustra- 
tion. Oth^  differences  I  have  already  noticed  in  the  earlier  part  of 
the  communication,  all  suggesting  the  greater  proportion  of  organic 
matter  in  the  water  of  the  rainy  season,  at  least  in  the  earlier  part  of 
it.  Moreover  looking  to  the  absolute  weight  of  organic  matter,  I  had 
only  found  even  in  the  worst  of  the  tanks,  when  their  water  was  low 
and  putrid,  four  or  five  grains  in  100,000  fluid  grains  of  water,  equal 
to  rather  less  than  three  or  four  grains  per  gallon  ;  while  the  river 
water  at  any  season  was  much  superior  to  these  in  smell  and  colour, 
evea  during  the  rains,  that  is  after  the  mud  had  settled. 

Yet  as  these  observations  might  not  be  sufficiently  precise,  experi- 
ments were  instituted  to  endeavour  to  determine  the  question.  The 
oxidation  of  the  organic  matter  by  permanganate  of  potash  offered 
the  readiest  and  easiest  way  of  examination,  and  was  applied  to 
vadoQs  samples  of  water,  more  particularly  to  determine  the  rapidity 
of  change  after  collection.  And  it  did  indicate  a  rapid  change  even 
in  course  of  a  day  or  two,  indeed  the  greatest  amount  of  change  took 
place  within  the  first  24  hours.  But  it  has  already  been  pointed 
oat  that  this  test  indicates  the  proportion  only  of  certain  kinds  of 
oiganic  matter,  and  gives  no  information  as  to  the  total  amount.  It 
mar  even  indicate  more  oxidizable  matter  after  the  amount  by  weight 
of  organic  matter  has  diminished,  as  was  really  the  case  in  some  of 
the  experiments  made.  This  will  be  seen  in  the  case  of  the  mixtures 
in  the  succeeding  table,  in  which  the  proportion  of  oxidizable  matter 
diminished  for  the  first  few  days,,  and  then  increased  decidedly, 
afterwards  diminishing  again.  In  No.  3  mixture  it  increased  to  a 
large  extent  up  to  time  of  writing  this,  and  no  doubt  would  diminish 
afterwards.  The  great  extent  of  change  in  this  case  is  accompanied 
by  a  great  diminution  in  weight. 

The  question  at  issue,   however,  was  the  amount  by  weight   0  ^ 
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organic  matter  present.  It  was  impossible  of  coarse  to  get  the  hot 
season  water  in  its  original  condition,  but  experiments  could  be  made 
with  river  and  tank  water,  and  with  mixtures  intended  to  imitate  the 
real  or  supposed  peculiarities  of  hot  season  water.  These  could  be 
examined  to  ascertain  the  amount  of  change  produced  on  them  by 
keeping.  Accordingly  experiments  were  made  the  results  of  which 
are  exhibited  in  the  following  table. 

For  100,000  jf!.  grains  W. 


Date  of  collection       Date  of  Expt. 

Organic  matter. 

Oxygen  ret 

or  prepa/ration. 

OnUne. 

Orain*. 

Calcutta  Sewage 

Water. 

18th  Sept.  1866,         13th  Sept. 

2.300 

14th 

2.040 

15th 

21.80 

17th 

1.470 

27th 

10.75 

Mixtwret  of  River  Water  tuith  Sewage. 

No.  1,  containing  |th  Sewage. 

10th  September.          10th  Sept. 

6.44 

.535 

11th 

.480 

15th 

.422 

24th 

3.63 

25th 

.624 

•2nd  October, 

.203 

No.  2,  containing  -j^th  Sewage. 

11th  September.          11th  Sept. 

.245 

12th 

2.18 

15th 

.163 

24th 

1.88 

25th 

.441 

*2nd  October, 

.363 

No.  8,  containing  |  Sewage  and  f  Bam. 

Tank  Water. 

18th  September.          18th  Sept. 

6.05 

.420 

26th 

2.66 

.725 

•2nd  October. 

1.938 

*  latrodaced  after  date  of  paper. 
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Date  of  coUeetton 
or  preparation. 

Hth  May,  1866. 


Date  ofExpt 


.For  lOOflOOfi.  grains  W. 
Organic  matter.     Oxygen  reqd^ 


Grains. 


Grains, 


ComwalUs  Square  Tank  W. 


6.15 


4.40 


4.37 


.209 


.155 


15t1i  September. 


.350 


18th  September. 


June 

21st  May, 
20th  June, 
11th  Augnsty 
6th  September, 

Baranagar  Tank  W, 

15th  Sept. 
17th 
29th 
*2nd  October, 

Dalhousie  Square  Tank, 

19th  Sept. 
29th 

Eiver  Water, 

17th  Aagust, 

25th  Sept. 

18th 

19ih 

29th,  more  than 

The  Mixtares  were  composed  of  liver  water  of  the  hot  season  three 
or  four  months  old  and  of  recent  river  water  with  a  little  Salt  Lake 
water.  No.  3  containing  also  Tank  water ;  with  these  were  mixed  the 
specified  proportions  of  sewage  water  which  had  been  collected  on  8th 
September,  and,  as  tried  on  the  9th,  contained  27.33  grains  organic 
matter  in  100,000  fl.  grains. 

It  will  be  observed  that  in  the  organic  matters  oxidised  by  the  per- 
manganate of  potash  there  is  a  distinct  diminution  early,  even  by  the 
lapse  of  a  single  day,  as  indicated  by  the  smaller  quantity  of  oxygen 

*  Introdnoed  after  date  of  paper. 

t  Eyidently  an  error  of  Expt.     The  organic  matter  conld  not  increase. 
X  Exp.  faulty.     Enoaj^h  of  Garb.  Soda  had  not  been  need.  Resalt  oonld  not 
We  been  lew,  bnt  probably  would  have  been  greater,  had  it  been  correct. 
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cleared  by 

Acid 


2.38 

2.16 

.256 

If 

.228 

1.69 

.100 

t  1.89 

.070 

1.08 

1.01 

.085 

1.69 

.044 

t  1.36 

.046 

6  Mr.  WahUe*8  investigations  connected  [No.  1, 

required  sabseqaently ;  afterwards  the  diminntion  is  dower,  or  in 
some  cases  even  an  increased  quantity  of  oxygen  may  be  required^ 
from  changes  taking  place  in  the  water  causing  the  production  of  a 
larger  quantity  of  readily  oxidisable  matter.  This  therefore  gives  no 
indication  of  the  weight  or  actual  quantity  of  organic  matter  presenti 
The  weight  of  organic  matter  ascertained  by  experiment  however, 
indicates  in  some  cases  a  rather  rapid  diminution  at  first.  But  this 
is  only  to  a  small  amount,  except  in  the  case  of  highly  decomposable  or 
putrefying  liquids,  such  as  sewage  or  mixtures  c<»ntaining  much  sewage. 
Calculation  will  show  that  the  loss  of  weight  of  organic  matter  in 
mixtures  Nos.  1  and  2  is  less  than  would  have  been  sustained  .by  tb^ 
constituent  proportion  of  sewage  water  in  them.  In  No.  3  probably 
the  vegetable  matter  of  the  Tank  water  added  caused  the  more  rapid 
and  extensive  decomposition. 

The  loss  of  weight  in  the  mixture  No.  3  is  3.4  grains  in  8  days, 
being  fully  more  than  half  of  the  original  amount ;  in  Nos.  1  and  2 
it  is  only  only  1.8  grains  and  0.3  grain  respectively. 

But  the  river  water  at  no  time  could  contain  anything  like  the 
proportion  of  sewage  that  these  mixtures  did,  such  as  one-fifth,  one- 
eighth  or  even  one-twelfth  of  sewage,  the  smell  alone  of  such  mixtures; 
makes  the  supposition  quite  inadmissable ;  besides  a  comparison  of  the 
size  of  the  river  with  the  amount  of  drainage  of  the  town  would  show- 
that  such  a  proportion  was  quite  impossible.  The  amount  of  liquid 
discharged  by  the  drains  compared  with  the  volume  of  water  in  bo 
large  a  river  must  be  insignificant. 

But  instead  of  citing  results  of  my  own,  which  if  incorrect  may  be 
supposed  to  be  all  equally  incorrect,  it  may  carry  more  weight  to  quote 
the  results  of  others.  The  older  determinations  of  organic  matter  are 
generally  of  no  value  whatever,  and  I  shall  refer,  only  to  the  most 
recent  and  tnistworthy.  I  have  already  quoted  Dr.  Frankland's  results 
with  the  London  waters,  but  as  all  these  are  of  water  filtered  for 
distribution  they  may  be  considered  not  quite  comparable.  Another 
example  I  shall  adduce  from  the  paper  of  Lawes  and  Gilbert 
in  the  Journal  of  the  Chemical  Society  already  quoted.  They  give 
tables  of  the  composition  of  the  Rugby  sewage  from  May  1862 
to  October  1863,  shewing  that  it  contains  in  solution  from  7.6  to 
8.35  grains  per  gallon,  and  also  a  statement  of  the  amount  in  the  Biver 
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Wandle  before  reoeiTing  the  Croydon  sewage  which  is  1.44  grains  pev 
gaDon,  and  alter  reoeiving  it  which  is  2.08  grains  per  gallon* 
Aooording  to  this  the  estimates  of  organic  matter  to  the  extent  of  8  ot 
10  grains  per  gallon  in  the  Hooghly  water  daring  May  and  Jane  shew 
that  it  contains  fally  more  than  the  liqnid  part  of  the  Bagby  sewage^ 
•nd  this  in  a  tropical  country. 

I  do  not  wish  it  to  be  understood  that  I  maintain  the  perfect  accuracy 
of  my  own  results.  The  oversight  in  not  examining  the  samples  speedily 
enough  after  collection  must  be  admitted,  though  from  all  that  I  have 
been  able  to  learn  from  the  experiments  instituted  for  the  purpose,  the 
enor  cannot  be  a  great  one.  There  was  no  great  delay  in  examining 
the  water  of  the  hot  season, — about  ten  or  twelve  days,  and  thia 
caused  by  the  time  and  attention  taken  up  in  examining  the  influence 
of  the  tides  in  numerous  samples.  There  was  greater  delay  with 
the  water  of  the  rainy  season,  probably  about  1i  month  with  the  first 
samples  in  July,  about  a  week  or  10  days  with  those  of  August* 
This  was  caused  by  waiting  for  the  settlement  of  the  very  finely 
divided  clay,  the  presence  of  which  was  very  unfavourable  to  the 
Kcurate  estimation  of  the  organic  matter.  Recently  I  have  found 
that  the  addition  of  a  small  quantity  of  hydrochloric  acid  causes  the 
mud  to  settle  so  rapidly  that  the  water  may  be  filtered  dear  in  course 
fA  a  few  hours :  solution  of  potash  or  soda  and  milk  of  lime  do  the 
fame,  bi|t  ik^  water  cleared  by  these  reagents  seems  to  contain  a 
different  proportipn  of  organic  matter  than  that  cleared  by  simple 
sabsidence.  It  is  of  less  importance,  as  the  question  at  present  is  not 
respecting  the  water  of  the  rainy  season.  The  samples  of  December 
and  February  water  circumstances  prevented  me  from  proceeding  with^ 
pJid  they  were  preserved  in  stoppered  bottles  and  probably  not  much 
4oDe  with  them  till  April.  The  results  are  consequently  mor^ 
doubtful,  though  I  do  not  suppose  that  they  are  veiy  wide  of  the 
truth.  As  the  seasc^  advances,  should  circumstances  admit  of  it| 
I  shall  not  fail  to  repeat  the  analyses,  in  order  to  get  unobjectionable 
nsults. 

The  observations  m^ide  during  the  last  month  enable  me  to  add  a 
little  to  my  former  statements  respecting  the  effect  of  the  change  ol 
seasons  on  the  river  water.  The  increase  of  organic  matter  from  the 
rains  seems  to  be  chiefly  of  the^nore  soluble  and  putrescible  kinds  ;  as 
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the  season  lias  advanced,  the  fetid  smell  has  materially  diminished. 
This  is  indeed  to  have  been  expected :  the  soil  has  been  washed 
comparatively  clean,  and  there  is  less  of  such  matter  to  wash  away. 

The  only  possible  way  in  which  my  results  as  to  the  small  quantity 
of  organic  matter  in  the  water  of  the  hot  season  (supposing  there  is  no 
great  error  in  the  analysis)  can  be  reconciled  with  the  results  of  those 
analyses  that  give  it  as  equal  to  8  or  10  grains  per  gallon,  would  be  to 
suppose  that  the  water  at  that  season  contains  a  large  quantity  of 
organic  matter  having  no  very  offensive  smell,  but  capable  of  very  rapid 
decomposition,  so  that  about  -|th  to  ^o^^  ^^  ^^  would  be  lost  during  the 
first  two  weeks.  Without  denying  the  possibility  of  this,  I  can  only 
Bay  that  I  know  of  nothing  that  makes  it  probable  that  such  is  the 
case,  while  I  have  already  given  reasons  for  believing  that  no  such 
state  of  matters  exists.  Further  observation  and  experiment  can 
alone  decide  the  question  beyond  doubt ;  while  I  may  remark  thai 
if  such  be  the  case,  it  will  be  a  fact  well  worth  noticing  and  establish- 
ing. 

It  may  also  be  observed,  that  as  in  the  case  of  supplying  towns  the 
water  must  always  be  stored  for  a  time  in  tanks  or  reservoirs,  it  is  a 
point  of  some  importance  to  note  the  changes  which  it  undergoes  by 
keeping  in  these  circumstances.  I  have  made  some  observations  in  the 
course  of  these  enquiries  suggestive  of  further  investigations  on  this 
subject,  and  which  may  also  have  a  bearing  on  the  purification  and 
preservation  of  such  waters,  a  subject  which  has  lately  been  occupying 
much  attention  in  England.  It  is  obviously  a  possible  thing  that  one 
water  may  be  putrefying  but  its  putrescibility  nearly  exhausted,  while 
another  may  be  highly  putrescible,  and  yet  its  actual  putrefaction  may 
be  only  about  to  commence.  As  regards  the  preservation  of  waten 
too,  it  is  one  thing  to  keep  them  in  stoppered  bottles,  and  another 
thing  to  keep  them  in  tanks.  It  seems  to  me  questionable  if  they 
improve  in  tanks  as  they  do  in  glass  bottles.  It  is  by  following  out 
such  inquiries  that  advance  in  knowledge  of  such  subjects  is  attained, 
and  in  the  present  case  the  activity  of  chemical  changes  produced  by 
the  high  temperature  afid  the  regularity  of  the  seasons  are  in  no 
email  degree  favourable  for  carrying  them  to  a  successful  result. 
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Kadimir,  Ae  Western  Himalaya  and  the  Afghan  Mountains,  a  geologi- 
cal paper  hy  Albsrt  M.  Vsrohb^bk,  Esq.y  M.  D  Bengal  Medical 
Service,  vnth  a  note  on  ihe  fossils  by  M.  Edouakd  de  Ysrnueii*, 
Memhre  de  V  Acadhnie  des  Sciences,  Paris. 

(Continned  from  page  203,  of  No.  in.  1866.) 

Chapter  III. — Cursory  Survey  of  the  several  chains  of  the  Western 
Himalaya,  the  Afghan  mountains  and  their  dependencies.  Preli- 
minary geological  mapping  of  the  Western  Himalayan  and  Afghan 
Ranges^ 

59.    It  is  intended,  in  this  chapter,  to  give,  in  as  few  words  as 
pooible,  an  idea  of  the  general  geology  of  the  several  portions  of  the 
Western  Himalaya,  the  Afghan  monntains  and  their  respective  de- 
pendencies.    In  doing  so,  I  have  availed  myself  of  all  sources  of  in- 
formation which  have  heen  opened  to  me ;   I  have,  however,   heen 
ndly  in  want  of  the  help  of  a  more   extended  library,   and   I   have 
Eerer  Been  some  excellent  works  which  would  have  much  improved 
this  chapter,  if  they  could  have    been  consulted.     I  need    there- 
fore hardly  say  that  it  is  a  most  superficial  of  surveys ;   but   I  hope 
aeyertheless  that  it  may  he  found  to  contain  a  £ew  interesting  obser- 
vations and  some  new  matter  yet  unpublished.     Such  as  it   is,   it 
will  enable  us  to  sketch  at  least  the  first  preliminaries  of  a  geological 
mapping  of  the  Himalayan  and  Afghan  Ranges ;  and  also  to  attempt, 
in  the  last  chapter,  to  draw  the  history  of  the  mightiest  mountainous 
mMB  of  our  globe. 

By  reference  to  the  map  and  and  to  the  long  Section  (Sect.  G)  it  be- 
comes evident  that  the  Himalayas  are  a  succession  of  more  or  less 
Kgolarly  parallel  chains,  having  a  general  N.  W.  to  S.  E.  direction. 
Between  the  chains  are  situated  valleys  which  are  elevated  above  the 
sea  in  proportion  as  one  nears  the  centre  of  the  mountainous  mass : 
thus  the  Bawul  Pindie  plateau,  between  the  Salt  Range  and  the  Sub- 
Himalayan  hills,  is  about  1700  feet  high  ;  Poonch  valley,  between  the 
Sab-Himalaya  and  the  Pir  Punjal  chain,  is  under  4000  feet ;  Kashmir 
between  the  Pir  Punjal  and  the  next  chain  (called  in  the  map  Ser  and 
Merchain),  is  above  5000 ;  Ladak  between  the  Ser  and  Mer  chain  and  the 
Kailas  chain  is  10,(l00  to  11,000 ;  Nubra  and  the  valley  of  the  Shayok^ 
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between  the  Kailas  and  Korakoram  chains  is  a  platean  nearly  15,000 
feet  high.  It  is  probable  that  on  the  other  side  of-  the  Korakoram 
chain  the  elevation  diminishes  and  that  the  Aksai  chain  and  the  valley 
of  the  Yarkandkash  river,  between  the  Korakoram  and  Knen-Laen 
chains,  are  about  10,000  feet  high ;  beyond  the  Kuen-Lnen  is  the 
province  of  Kotan  which  has  been  satisfactorily  determined  by  its 
vegetation  to  be  no  more  than  5000  feet  high. 

We  have  therefore  a  series  of  steps  rising  from  the  plains  of  the 
Punjab  to  the  high  plateau  of  Little  Thibet,  and  descending  from 
Little  Thibet  towards  Turkish  China.  These  steps  are  supported 
by  parallel  chains  or  walls  which  tower  by  some  thousands  of  feet  above 
the  plateaux  which  they  support.  These  chains  offer  a  considerable 
impediment  to  the  flow  of  rivers  towards  the  plains,  and  most  rivers 
have  a  considerable  course  parallel  to  the  direction  of  the  chains, 
before  they  can  find  a  gap  to  pass  through. 

The  Afghan  mountains  present  the  same  arrangement  as  the  Hima- 
layas ;  the  direction  is  from  the  N.  E.to  S.  W.  the  direction  of  parallel 
chains  is  less  well  marked  than  in  the  Himalaya,  but  this  is  probably 
due  to  the  little  which  is  correctly  known  of  the  topography  of 
these  mountains.  The  plateaux  are  similarly  graduating  :  Bunnoo 
being  about  1200  feet  above  the  see,  Kabul  7000  feet,  Kaffirlstaa 
higher,  whilst  the  plateau  of  Koonduz,  on  the  other  side  of  the  Hin- 
doo Koosh,  slopes  gradually  towards  the  west.  This  arrangement  by 
plateaux  is  the  same  as  is  seen  in  the  Andes  with  their  high  central 
chain  and  their  plateau  between  that  chain  and  the  Cordilleras. 

From  the  hypothesis,  advanced  in  the  next  chapter,  of  the  manner 
the  Himalayan  and  Afghan  mountains  were  upheaved,  we  will  deduct 
which  of  the  lower  hills  belong  to  the  Afghan  and  which  to  the 
Himalayan  mass,  and  I  will  therefore  not  discuss  this  subject  here,  as  it 
would  but  lead  to  useless  repetitions.  I  shall  begin  with  the  hills 
v^hich  one  first  meets  crossing  out  of  the  alluvial  plain  of  the  Punjab, 
as  he  travels  north  from  Mooltan  ;  and  I  shall  take  the  parallel  regions 
of  the  Himalaya  one  after  the  other,  noticing  as  I  go  on  whatever 
little  I  know  of  the  geology  of  the  Afghan  mountains  in  the  same 
latitude. 

60.    In  latitude  32°  10',  longitude  70°  50'  to  71°  20'  rises  the 
double  chain  of  the  Kafir  Kote  range  or  Rotta  Boh  and  the  Sheikh 
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Bodeen  range.  A  small  valley,  the  Paniala  valley,  separates  the  Aotta 
Boh  range  from  the  Sheikh  Bodeen  range,  and  the  direction  of 
l»oth  small  chains  is  from  tlys  N.  E.  to  the  S.  W.  a^  far  as  the  highest 
sommit  of  Sheikh  Bodeen,  whence  lyestwnrdly  the  Rotta  Roh  alto< 
gather  disappears,  and  the  Sheikh  Bodeen  range  is  continued  by  a 
small  and  low  ridge  of  hillocks  directed  towards  the  W.  N.  W»  and 
sapporting  the  plateau  of  Bannoo.  (See  map.) 

The  Rotta  Roh  is  mostly  composed  of  carboniferous  limestone. 
The  Zeawan  bed  is  well  developed,  but  extraordinarily  disturbed ;  it 
IB  a  yellowish  rock,  often  very  sandy.  It  forms  the  base  ol  the  hills 
OB  the  E.  and  S.  E. 

Dr.  A.  Fleming  sent  hcnne  some  fossils  from  Kafir  Kote,  which  were 
ascertained  by  M.  de  Yemenil  to  belong  to  the  following  species ; — 
Productus  cora  (D'Orb.)  ;  Productm  costatus  (Sow.). 
Productus  Humboldtiif  (D'Orb.)  Spiri/er  f 
Dentaliwm  ingensy  (PeKonig). 

All  the  species  of  which  I  have  given  drawings  in  PI.  I,  III, 
afid  y,  were  found  in  the  Rotta  Roh  limestone,  with  the  exception 
of  the  Spirifer  like  S,  trigonalis*  Several  species  of  corals,  either  not 
loond  at  all  or  very  rare  in  Kashmir,  were  found  abundantly  in  the 
lower  beds  of  the  Rotta  Roh ;  but  altogether  the  fauna  of  the  Zea* 
wan  bed  in  Kashmir  and  in  the  Rotta  Roh  is  so  very  similar,  that  it 
can  be  called  identical. 

The  limestone  restsf  on  a  quartzite  rather  peculiar  in  some  locali- 
ties. It  is  composed  of  opaque  white  quaitz  in  which  are  imbedded 
pUtes  of  pearly  white  mica  half  an  inch  wide  ;  these  plates  of  mica 
are  arranged  in  tufts ;  there  are  also  some  irregular  nodules  or  granules 
of  black  augite  (?)  quite  lustreless  (see  fig.  74,  pL  IX).  There  can  be 

*  A  distinct  species  of  Sp.,  according  to  Mr.  de  YemeniL 
1 1  iailed  to  find  tbe  bed  of  quartzite  iji  sita ;  my  examination  was  mnoh 
more  superficial  than  I  could  wish.  Bat  it  is  hardly  to  be  wondered  at  that 
the  qnartxite  beds  are  not  found  in  situ,  if  we  consider  the  wonderful  state  of 
oonfosion  the  beds  are  in.  The  limestone  is  in  an  extremely  shivered  condition, 
having  been  thrown  into  stray  arch-like  anticlinals  separated  bj  numerous 
h/altAm  The  shivering  of  the  beds  often  goes  so  far  that  it  is  difficult  to  ascer- 
tain the  dip  and  strike  of  the  bods.  In  such  convulsions  as  those  which  must 
have  taken  place  in  these  hills,  the  brittle  and  fragile  beds  of  quartzite  nnist 
have  been  entirely  broken,  and  are  therefore  not  to  be  seen  in  situ  at  their  out- 
crops, bat  are  only  indicated  by  the  fragments  into  which  they  were  reduced. 
In  several  localities  the  ground  is  covered  with  angular  pieces  of  qnartaitCy 
^ther  with  mica  as  described  in  the  text,  or  plain  aad  opaque* 
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no  doubt  that  this  micaceous  qnartzite  represents  the  bed  of  qnartzite 
which  we  have  seen  invariably  underlying  the  Zeeawan  bed  in  Kash- 
mir.  The  beds  of  volcanic  ash  which  it  probably  covers  are  not 
exposed  in  the  Kafir  Eote  Range. 

The  Zeeawan  bed  of  limestone  is  capped  by  very  extensive  and 
thick  beds  of  Weean  limestone  rich  in  goniatites,  in  mnssel-like 
anthracosiae,  in  Aviculo-pectens  and  other  characteristic  fossils.  I 
fonnd  some  blocks  of  the  sandy  limestone  in  which  the  anthraconaf 
aolenopsis  and  A,  pectens  are  generally  fonnd,  containing  one  sped- 
men  of  Produetus  aemirettculatus,  several  Athyris  stibtilita  (Hall)  and 
A*  Royssii  (L.  W.),  and  also  the  P.  BoUvictUis  (D'Orb.)  mixed  up  with 
the  anthraeosidB  and  A,  pectens,  a  mixture  of  Zeeawan  and  Weean 
fossils  which  I  never  saw  in  Kashmir.  Some  very  large  bivalves  of 
which  debris  had  been  found  in  Kashmir  and  resembling  an  avicnloid 
inequilateral  pecten  were  also  found ;  the  transverse  diameter  is  7| 
inches.  Fine  nautilidea  and  spines  of  cidaris  six  inches  long  were 
also  found.  In  the  Rottah  Rob  the  difference  between  the  Zeeawan 
and  Weean  beds  is  not  everywhere  so  well  marked  as  it  is  in  Kashmir, 
as  I  have  just  exemplified ;  generally,  however,  the  assemblage  of 
fossils  given  in  the  plates  as  characteristic  of  the  beds  is  the  same  as 
it  is  in  Kashmir. 

In  the  northernmost  end  of  the  Rottah  Rob,  the  Zeeawan  bed  doea 
not  appear,  and  is  only  represented  near  Kumdul  by  a  few  small 
mounds  of  debris  rising  through  the  sandy  plain  close  to  the  foot  of 
the  hill.  As  we  travel  south  and  approach  the  Kafir  Kote  river,  the 
Zeeawan  bed  appears  under  the  Weean,  and  can  be  traced  without  in* 
terruption  as  far  as  the  southern  end  of  the  hill  a  few  miles  from 
Paniala.  It  is  impossible  to  give  the  dip  and  strike  of  the  Zeeawan 
bed,  as  not  a  hundred  yards  of  it  keeps  the  same  direction ;  the 
broken  fragments  of  the  bed  are  more  like  packed  ice  in  the  polar 
seas  than  like  courses  of  rock  in  a  hill.  The  Weean  bed  above  is 
much  less  disturbed,  except  the  deepest  beds  which  rest  immediately  on 
the  Zeeawan ;  it  dips  generally  N.  W.  with  a  very  trifling  angle 
varying  from  20^  to  8^  or  9^  with  the  horizon ;  occasionally  the  dip 
becomes  W.  and  even  S.  W. 

I  have  not  seen  any  beds  in  the  Rottah  Roh  similar  to  the  Eothair 
bed  of  Kashmir. 
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At  the  northern  end  of  the  Rottah  Boh,  the  carboniferons  lime- 
stone is  immediatelj  covered  in  by  a  Miocene  sandstone  and  oon- 
glomenite.  A  little  farther  south,  some  beds  of  reddish  limestone 
and  some  sandstones,  grej  and  bitnminons,  are  either  the  top  of  the 
earboniferoos  or  possibly  Permian  or  Triassio  beds.  The  fossils  are 
veiy  scarce  and  mere  debris.  The  sandstone  contains  thin  layers 
of  a  dude  which  is  fall  of  carbonized  remains  of  plants,  and  from  the 
atndsUme,  near  the  shale,  a  black  bitnmen  oozes  out.  It  is  a  mineral 
pitch  or  impare  petroleum  ;  the  quantity  is  insignificant. 

As  we  continue  to  travel  south  and  west,  we  find  the  Weean  bed 
forming  the  top  of  the  hiU  the  whole  way;  with  here  and  there 
patches  of  gypseous  marls,  red  marl,  grey  sandstone  and  variegated 
thin-bedded  non-fossiliferous  limestone,  or  rather  dolomite,  which  are 
in  all  probability  Triassic,  but  which  will  require  much  more  careful 
study  than  I  have  been  able  to  give  them,  before  they  can  be  satis- 
factorily classed.  I  believe  them  identical  to  the  red  marl  and  gypsum 
of  the  Saliferian  formation  of  the  Salt  BAuge.  Close  to  the  village  o[ 
Paniala  these  supposed  Triassic  beds  are  well  developed,  and  from  them 
iflsne  some  saline  hot  springs.  Near  Gunga,  at  the  other  (northern) 
extremity  of  the  little  Range,  a  patch  of  these  same  gypseous 
sandstones  and  marl  appear  at  the  end  of  a  fault  in  the  earboni- 
feroos limestone,  and  from  these  supposed  Triassic  beds  two  or  three 
small  hot  and  saline  springs  issue.  It  is  a  remarkable  fact  that 
STetywhere  in  the  Himalaya  and  in  the  hills  of  the  Punjab,  where 
these  gypseous  marls,  red  marls,  sandstones  and  dolomites  appear 
well  developed,  they  are  generally  accompanied  by  saline  springs, 
maally  hot. 

At  the  northern  extremity  of  the  Bottah  Boh,  over  the  village 
of  Kundul,  we  have  seen  that  the  Weean  limestone  forms  the  balk  of 
the  hill.  Under  it,  at  one  place,  is  found  a  feldspathose  sandstone 
invaded  by  tortuous  veins  of  quartzite  ;  it  has  acted  powerfully  on 
the  limestone  near  it,  this  being  much  metamorphosed,  cellular, 
traversed  in  all  directions  by  thick  bands  of  crystalline  carbonate 
of  lime,  and  all  fossils  being  obliterated  or  changed  into  a  lamp  of 
Q^ar.  The  feldspathose  sand  has  the  appearance  of  having  been 
forced  between  the  broken  ends  of  the  beds  of  limestone  which  is 
thrown  into  an  anticlinal ;  it  is  generally  white,  occasionally  coloured 
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red  in  patches;  it  is  not  stratified,  bnt  mammOated,  globalar, 
irregular,  and  branching  like  a  dyke.  This  intrusion  of  a  feldspathose 
solution  or  paste  took  place  before  the  final  upheaval  of  the  Himalayas, 
as  there  is  evidence  that  some  of  the  beds  have  been  redistarbed  by 
this  upheaval,  and  as  the  Miocene  conglomerate  which  partially  fills 
the  fault  is  unconformable  to  the  limestone.  A  full  description  of 
this  locality  would  be  complicated,  and  I  have  no  intention  of  giving 
here  such  a  description.  I  merely  want  to  point  out  that  we  have 
here  Weean  beds  disturbed  and  baked  by  a  geyserian  action,  similar 
to  that  which  we  have  seen  at  Ishlamabad  and  at  the  Manus  BaL 

61.  The  Sheikh  Bodeen  Range  is  mostly  composed  of  miocene 
sandstone,  clay  and  conglomerate.  These  beds  are  thrown  into  an 
anticlinal,  the  south-eastern  and  southern  slopes  dipping  to  the 
S.  E.,  and  the  S.  and  the  north-western  and  northern  slopes  dipping 
N.  W.  and  N.  One  can  see,  from  the  top  of  the  highest  summit, 
that  deeper  rocks  have  endeavoured  to  push  their  way  through  the 
miocene,  the  beds  of  sandstone  and  conglomerate  being  arranged  in 
semi- theatres  on  both  sides  of  the  points  where  an  underground  mass 
has  endeavoured  to  break  through.  But  everywhere  these  ander- 
ground  masses  have  failed  to  find  a  way  to  the  surface  except  at  one 
-point,  viz,^  the  Sheikh  Bodeen  summit,  in  the  centre  of  the  Range. 
This  summit  is  4604  feet  above  the  level  of  the  sea,  whilst  the 
Miocene  range  does  not  reach  higher  than  2800  feet  and  is  generally 
very  much  lower.     There  is  evidence  that  the  Miocene  was  at  one 


Horizontal  appearance  of  the  Miocene  beds,  Sheikh  Bodeen  range. 

time  much  higher  and  reached  to  within  8  or  900  feet  of  the  summit  of 
Sheikh  Bodeen.  But  the  friable  sandstone  and  loose  conglomerate 
disintegrate  very  quickly,  whilst  the  limestones  of  Sheikh  Bodeen 
summits  decay  but  slowly  ;  hence  the  Miocene  portions  of  the  Range 
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have  become  low  bills,  whilst  Sheikh  Bodeen  snmmit  has  nearly 
retained  its  original  height,  and  appears  therefore  to  stand  now  as  an 
iaokted  summit  in  the  middle  of  insignificant,  low,  barren  and 
crampHng  sandstone  and  conglomerate  hillocks. 

Sheikh  Bodeen  hill  (not  range)  is  mostly  composed  of  Jnrassic 
limestone,  excessively  shattered  from  having  been  thrown  into  a 
saoceRsion  of  very  sharp  anticlinals.  The  anticlinals  are  separated  by 
faolts  which  ran  from  W.  S.  W.  to  E.  N.  E.  The  following  diagram 
sections  are  from  the  N.  N.  W.  to  the  S.  S.  E. 

Sections  V  and  VI  General  Map. 

The  section  in  the  distance  is  abont  a  mile  north  of  the  section 
throngh  Sheikh  Bodeen  Hill.  Jurassic  limestone  is  at  least  800  feet 
thick ;  it  is  rich  in  fossils  which  are,  however,  seldom  well  preserved. 
The  lower  beds  contain  Belemnites,  OstresB,  RhynchonellaB  and 
Terebratulce  in  great  abundance,  especially  in  and  near  some  ferrugi- 
noQs  sandy  beds.  Shaly  beds  are  full  of  petrified  branches  of  trees. 
The  limestone  is  sandy  and  impure  ;  along  the  great  cliff  facing  the 
S.  S.  E.  and  formed  by  the  removal  of  half  the  arch  of  an  anticlinal 
(Bee  section,  marked  cliff)  some  very  fine  specimens  of  ripple-marking 
are  exhibited  on  a  large  scale.  Ammonites  are  also  found,  but  very 
mach  broken.  Cariophyllides  and  an  Astraa  are  the  commonest  corals. 
Two  or  three  species  of  Fholadomya  are  tolerably  abundant.  In  the 
uppermost  beds  I  have  found  a  Nerinaa,  very  likely  the  N.  Bran- 
inUana  (Thuma)  of  the  coralline.  In  both  the  lower  and  upper  beds 
the  mineral  characters  appear  to  be  identical,  and  many  species  of 
fossils  are  common  to  both,  especially  Bhynchonellae,  of  which  no  less 
than  ten  species  are  abundant.  In  the  lower  beds  I  have  found  eight 
species  of  Terebratidce  with  short  loops,  or  true  Terehratulce,  The 
BeUnmites  are  three  or  four  species,  of  which  a  thick  one  like  the 
B.  mlcatus^  a  grooved  species  like  the  B,  canaliculatusj  and  a  hastate 
species  like  the  B,  hastatus  are  the  most  abundant.  Gasteropoda  are 
extremely  abundant  in  some  beds,  most  especially  a  species  oiActeonina  ; 
a  few  encrinite  stems  were  found,  but  no  heads. 
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From  this  fauna  it  appears  therefore  that  the  limestone  of  Sheikh 
Bodeen*  is  equivalent  to  the  Oxfordian  formation  of  England,  and  that 
the  uppermost  beds  are  contemporary  to  the  English  Coral  Rag  or 
rather  to  the  Galcaire  a  Niimaea  of  the  Zena.  We  shall  see  presently 
in  the  country  of  the  Wuzeerees,  beds  which  are,  in  all  probability, 
the  equivalent  of  the  Ooral  Rag.  Some  of  the  Oolitic  shells  collected 
by  Dr.  Qerard  in  Spiti  are  represented  in  Br.  Royle^s  Illustrations  of 
the  Botany  and  other  branches  of  the  Natural  History  of  the  Hima- 
lajan  mountains ;  the  drawings  are  by  T.  Sowerby  and  are  remarkably 
good.  The  form  numbered  17  in  Royle's  plates  and  described  as  an 
Area  or  CiiciUlcea  is  found  at  Sheikh  Bodeen ;  the  Rhynchonellce  20 
and  21,  described  as  Terebratula  or  Atrypa,  are  common  at  Sheikh 
Bodeen ;  the  two  species  of  AmmonUes,  figs.  22  and  24,  are  also  found 
at  Sheikh  Bodeen,  as  well  as  the  two  species  of  Belemnites  represented 
figs.  25  and  26  and  fig.  27.  The  fig.  23,  called  a  Delthyris^  has  also 
been  found  at  Sheikh  Bodeen,  I  believe,  but  I  do  not  possess  a 
apecimen  of  it. 

The  Bhynckonella  represented  by  Royle  and  which  is  common  at 
Sheikh  Bodeen,  has  also  been  found  in  Rukshen  by  Captain  Austen. 

The  Jurassic  limestone  of  Sheikh  Bodeen  rests  in  variegated 
dolomitic  limestone  without  fossils  (?),  red  marls,  gypseous  dark  marls, 
and  feldspathose  white  sandstone  extremely  friable  ;  and  this  formation 
appears  identical  to  the  Saliferian  formation  of  the  Salt  Range. 
From  these  lower  beds  issue  a  few  small  springs  of  brine,  and  it  is, 
probable  that  masses  of  salt  exist  here  and  there  in  the  marl,  as  it 
does  in  the  Salt  Range,  but  nowhere  does  the  salt  crop  out.  Some 
beds  of  massive  gypsum  occur  on  the  southern  side  of  the  hill  near 
its  base,  but  are  not  extensive.  The  Oolitic  and  Saliferian  formations 
conform  in  all  their  folds,  faults  and  twistings  most  perfectly,  but 
there  is  a  slight  nonconformity  between  the  Saliferian  and  Oolitic 
beds  and  the  Miocene  sandstone  and  conglomerate.  Tlie  Saliferian  and 
Oolitic  formations  had  been  upheaved  to  some  extent  before  the  Miocene 
began  to  be  deposited,  as  boulders  of  gypsum  and  Oolitic  limestone  are 
found  in  the  Miocene  conglomerate  in  company  with  boulders  of 
volcanic  rocks,  of  nummnlitic  limestone,  of  carboniferous  limestone, 
and  with  rolled   Producti  brought  from  the  Bilote  Range.     But  the 

*  A  few  fossils  of  Sheikh  Bodoon  aro  sketched  at  Plato  XI.  figs.  2  to  6. 
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hills  formed  by  the  first  upheaval  were  so  low,  and  their  beds  pro- 
bably 80  near  the  horizontal  position,  that  the  non-conformity  of  these 
beds  ^d  of  the  Miocene  beds  is  not  now  very  apparent,  both  sets  of 
beds  having  been  redistnrbed  to  a  great  extent  by  the  final  great 
upheaval  of  the  Himalayan  mountains. 

62.  In  the  country  of  the  Wuzeerees,  lat.  N.  32°  15'  to  32"*  45' 
and  Long.  E.  69°  45'  to  70^  15',  we  find  the  continuation  towards 
the  north  of  the  Soolimanee  Range  to  be  formed  of  a  chain  of 
mountains  of  which  the  Pir  Qui  (11,583)  and  the  Shewy  Dhur 
(10,998)  are  the  highest  summits.  These  high  summits  were  not 
ascended  by  the  expeditionary  force  against  the  Mosood  Wuzeerees  in 
1860,  but  the  army  marched  along  the  fine  plateau  of  Busmnk 
(7,000  ft.)  which  skirts  the  main  chain ;  and  by  collecting  the  pebbles 
of  the  torrents  which  descend  from  thepe  high  peaks  I  was  enabled  to 
^timate  to  a  certain  extent  the  mineral  nature  of  the  central  ridge. 
These  pebbles  were  all  volcanic,  trappean  and  metamorphic,  and  none 
of  a  granitic  nature  were  found.  The  following  specimens  of  rocks 
were  collected  in  ravines  descending  directly  from  the  Shewy  Dhur : 
basalt,  having  the  appearance  of  hard  jet ;  it  is  divided  by  joints  and 
\Y  innumerable  cracks  filled  with  carbonate  of  lime.  It  fuses  quietly 
before  the  blow-pipe  into  a  black  bead.  Some  varieties  do  not  shew 
the  cracks  filled  with  carbonate  of  lime,  but  are  schistose  in  appearance, 
and  the  joints,  which  are  large,  are  lined  by  quartzite.  Half  inch 
^hick  plates  of  volcanic  ash,  composed  of  a  central  layer  of  a  pale 
dirty-greenish  and  compact  mineral,  and  external  layers  of  a  brownish 
granular  substance.  The  central  layer  fuses  very  easily  before  the 
blow-pipe,  boiling  up  into  a  swollen  and  blistered  surface ;  it  has  the 
appearance  of  tremolite,  the  outer  layer  appears  to  be  a  mixture  of 
^remolite  with  grains  of  augite ;  the  augite  here  and  there  forms 
little  masses,  and  these  fuse  partially,  the  assay  becoming  studded  with 
xninute  dark  globules.  Hornblende  rock  with  grey  mica.  The  paste 
appears  to  be  an  intimate  nuxture  of  felspar  and  hornblende,  and  is 
invaded  by  irregular  and  small  plates  of  grey  mica;  the  rock  is 
divided  by  a  series  of  well-marked  joints,  an  inch  apart.  An  augitiq 
porphyry ;  the  paste  is  perfectly  black  and  apparently  composed  of 
ohatoyant  augite ;  it  is  invaded  by  closely  set  and  minute  prismatio 
crystals  of  dull  white  albite ;  it  is  more  like  a  poiphyritio  lava^  than 
like  a  true  prophyry. 
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A  meUmorphoeed  micaceous  limegtone,  schistose,  the  foliation  being 
extremdy  wavy.  It  has  the  appearance  of  a  thin-bedded  micaceous 
ind  calcareotis  shale  which  had  been  both  crampled  and  highly  meta- 
morphosed. It  is  nearly  entirely  composed  of  exfoliating  mica 
imbedded  into  grey  bands  of  magnesian  (?)  carbonate  of  lime,  which 
effervesces  feebly,  and  other  bands  of  white  felspar.  The  felspar 
forms  bands  by  itsdf,  a  quarter  of  an  inch  thick  and  free  of  mica. 
The  rock  exhibits  a  foliation  or  stratification  which  is  thin-bedded  and 
wavy.  G-reenish,  soapy,  spotted  chlorite  schist.  Jaspery  flint,  bluish 
and  transparent,  with  veins  and  patches  brownish  and  opaque,  and 
occasionally  threads  of  milk-white  quartz.  Quartzite  with  well 
formed  crystals,  six-sided  prisms,  at  one  end  terminated  by  a  six-sided 
pjramid. 

These  rocks  are  therefore  mostly  volcanic ;  the  four  last  are,  how- 
ever, metamorphic,  and  such  rocks  are  not  seen  in  Kashmir ;  but  they 
are  extensively  developed  in  the  most  northern  portion  of  the  Hima- 
laya, 88  in  Skardo,  Zaskar,  (fee. 

63.  Between  the  range  of  the  Pir  Gul  and  Shewy  Dhur  and  th^ 
plams  of  the  Perajat,  is  a  thick  belt  of  low  hills  which  are  nearly 
entirely  made  up  of  nummulitic  limestone,  slate  and  shales,  and  of 
Miocene  sandstone  and  conglomerate.  At  Palusseen,  however,  (see 
map)  under  the  nummulitic  limestone  is  discovered  a  rock  of  a  veiy 
hurd  and  dirty  appearance  and  not  forming  beds,  but  huge  masses  of 
flesh-coloared  limestone  which  are  imbedded  either  in  a  grey  sandstone 
iv  in  the  lower  beds  of  the  nummulitic  limestone.  These  masses  are 
most  evidently  old  coral  reefs,  once  rising  from  the  bottom  of  the  sea 
and  ultimately  covered  by  sand  and  calcareous  mud ;  they  are  a 
confused  agglomeration  of  corals  of  many  species,  imbedding  shells,  but 
unfortunately  neither  corals  nor  shells  are  in  a  good  state  of  preser- 
vation. I  am  not  sufficiently  familiar  with  the  forms  of  the  Coral- Bag 
of  England  to  say  whether  this  bed  is  its  representative  in  India,  but  it 
is  not  unlikely  to  belong  to  secondary  strata,  for  the  following  reasons.* 
1.  It  is  situated  under  the  sandstone,  which  generally  foims  the  base 
of  the  nummulitic  formation.     2.     It  does  not  contain  any  of  the 

*  A  ooral  reef  formation,  apparently  closely  analogous  both  in  lithologio 
chuacters  and  mode  of  occnrrence,  occurs  at  the  base  of  the  Ootatoor  division 
of  the  cretaceous  rocks  in  Trichinopoly.  See  Mem.  Geological  Survey,  Vol.  IV, 
't  1,  pp.  62-72.— JBd. 
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fofisik  found  in  the  nummnlitic  limestone  above.  8.  It  appears 
luuch  disturbed  and  dislocated  by  local  movements,  whilst  the  num- 
mulitic  limestone  is  to  be  seen  in  regular,  though  much  tilted-up 
beds  above  it.  4.  It  rests  immediately  over  beds  of  red  marl  and 
gypsum  which  are  always  found,  in  the  Punjab,  where  Oolitic  beds 
occur  much  disturbed.  5.  Some  of  the  corals  appear  identical  with 
^me  species  found  near  Maree  on  the  Indus,  in  a  limestone  containing 
the  same  fossils  as  those  of  Sheikh  Bodeen  which  is  decidedly  an 
Oolite. 

I  have  therefore,  in  consideration  of  these  reasons  coloured  these  beds 
as  Oolitic,  but  there  is  a  doubt  about  it.  The  country  was  so  dan- 
gerous at  the  time  we  were  encamped  at  Palusseen,  that  I  could 
collect  but  very  few  fossils,  and  I  have  not  yet  had  the  good  lack  to 
discover  a  similar  bed  in  British  territory. 

These  coral  reefs  reappear  in  many  places  in  the  country  of  the 
Wuzeerees :  at  the  entrance  of  the  plateau  of  Bushmuk  a  great 
quantity  of  this  bed  was  again  seen,  but  the  rock  was  different,  though 
the  fossils  were  identical ;  the  limestone  was  extremely  impure,  full 
of  small  rounded  grains  of  gravel,  and  so  much  invaded  by  iron  that  it 
is  often  quite  brown,  and  often  also  spotted  by  the  iron  forming  little 
dark  nodules  in  the  mass. 

Again,  near  the  hot  spring  of  Sir-Oba,  similar  beds  were  seen 
resting  on  red  marl^  with  here  and  there  masses  of  gypsum.  This 
gypsum  is  opaque,  white  and  compact,  and  contains  a  great  number 
of  crystals  of  quartz,  very  fine  in  their  form,  and  terminated  at  both 
ends  by  a  six-sided  pyramid.  The  same  crystals  occur  at  Maree  and 
Kalabag  in  the  gypsum  which  accompanies  the  rock-salt  of  these 
localities,  and  are  there  collected  and  sold  to  natives  as  ornaments, 
under  the  name  of  Kalabag  diamonds. 

One  of  the  members  of  the  nummulitic  genus  in  the  Wuzeeree  Hills 
requires  notice  on  account  of  its  economical  value.  The  Wuzeeree 
iron  is  obtained  by  the  smelting  of  a  brown  shale,  extremely  rich  in 
brown  haematite ;  the  beds  of  the  shale  are  situated  under  the  num- 
mulitic limestone,  and  seem  to  replace  the  extensive  beds  of  slate,  with 
nummulites,  seen  in  other  localities.  The  quantity  of  the  ore  is 
enormous,  whole  ridges  being  formed  of  it.  It  is  not  quarried,  as  far 
as  I  could  discover,  but  merely  broken  off  the  surface  of  the  beds.    It 
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IB  fiist  roasted,  and  becomes  black  and  higbly  magnetic.  It  is  then 
worked  either  with  nummulitic  limestone  or  pieces  of  the  coral-reefs 
and  smelted  with  charcoal  in  small  fnmaces  identical  to  those  seen  in 
Kashmir.  I  fonnd  at  Macke^  a  house  with  two  of  these  furnaces  and 
heaps  of  charcoal,  of  iron-ore  and  of  limestone,  evidently  collected  for 
onelting,  and  I  could  thus  identify  the  ore  used  by  the  Wuzeerees, 
though  no  information  was  to  be  obtained  from  the  people.  I  have 
had,  since,  pieces  of  ore  brought  to  me,  at  Bunnoo,  by  the  Wuzeerees 
engaged  in  trade  and  who  bring  the  pig-iron  to  the  plains  for  sale,  and 
it  is  exactly  the  same  ore  which  I  had  seen  at  Mackeen,  and  which  I 
had  observed  in  situ  as  one  of  the  members  of  the  nummulitic  for- 
mation. This  shale  is  heavy,  generally  covered  with  a  rusty  powder ; 
it  varies  in  colour  from  reddish-brown  to  nearly  black  ;  it  soils  the 
hand,  it  is  not  calcareous,  and  the  richest  parts  of  it  have  a  tendency 
to  form  concretions,  or  at  least  to  assume  a  sort  of  concentric  slaty 
cleavage.  It  is  only  smelted  to  a  paste,  not  to  a  fluid,  and  is  refined 
by  hammering.  The  iron  produced  is  soft  and  fine-grained,  but  apt 
to  exfoliate,  a  defect  which  is  evidently  the  result  of  the  metal  being 
half  worn-out  by  the  extensive  hammering  to  which  it  is  submitted. 

The  carboniferous  limestone  was  found  in  situ  in  Wuziristan.  But 
that  such  rocks  do  exist  in  the  hills  between  the  British  border  and 
round  the  central  chain  of  the  Afghan  mountains,  is  proved  by  the 
hoolders  in  the  rivers  which  drain  those  countries.  Major  Yicarey 
fonnd  boulders  of  limestone  containing  carboniferous  fossils  in  the 
Btreams  near  Peshawur ;  Dr.  Fleming  found  ''  Pr(x2tt€^u5-limestone''  in 
the  ravines  which  drain  the  Solimanee  chain  towards  the  east ;  and  I 
have  found  in  the  bed  of  the  Korum,  a  torrent  which  drains  the 
southern  slopes  of  the  Sufed  Koh,  boulders  of  a  black  limestone  contain- 
ing Productus  cora  and  P.  Huwholdtii. 

64.  In  the  Salt  Range  the  carboniferous  limestone  is  well  developed 
and  attains,  according  to  Dr.  A.  Fleming,  a  thickness  of  1,800 
feet.  It  begins  near  Noorpoor  in  Long.  E.  72^  30',  as  a  thin  bed, 
which  increases  as  it  goes  towards  the  west,  and  attains  its  maximum 
of  development  near  Vurcha,  in  Long.  72°.  It  decreases  again 
towards  the  Indus,  and  is  not  seen  at  all  near  Maree  and  Kalabag ; 
hnt  on  the  right  bank  of  the  river  it  reappears  about  six  miles  west 
of  Kalabag^  and  is  continued  in  the  Chichalee  range  and  the  northern 
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end  of  tbe  Speen  or  Lowa  Oar.  It  appears  to  be  identical,  in  fossils 
and  in  lithological  characters,  to  the  limestone  of  Kashmir.  Br.  A. 
Fleming  does  not  mention  its  ever  resting  on  qnartzite  or  volcanic  ash, 
hnt  supposes  on  the  contrary  that  it  rests  on  the  Saliferian  formation, 
which  he,  in  consequence  of  this  view,  calls  Devonian.  Whatever 
little  of  the  carboniferous  limestone  of  the  Salt  Range  I  have  myself 
seen,  is  too  much  disturbed  to  allow  me  to  form  an  opinion ;  I  cer* 
tainly  never  saw  any  quartzite  underlying  the  limestone  in  the  Salt 
Range ;  but  such  quartzite  exists  in  the  Rottah  Roh,  and  it  is  evident  * 
that  the  Rottah  Roh  carboniferous  limestone,  and  that  of  the  Salt 
Range  arc  one  and  the  same  sheet  of  deposit,  broken  and  separated  by 
convulsions  of  a  posterior  age.  This,  however,  does  not  prove  much 
either  way. 

The  long  controversy  about  the  age  of  the  salt  and  gypsam  in  the 
Alps  bids  fair  to  be  repeated  in  the  Punjab.  The  Saliferian  of  the 
Salt  Range  has  already  been  placed  by  successive  observers  in  neaiiy 
every  formation  from  the  Devonian  to  the  Miocene  !  In  the  Alps,  geo- 
logists appear  to  have  once  become  desperate  at  the  fight,  and  M« 
Sismonda  published  in  the  Comptes  rendtts  de  VAcademie  des  Sciences 
de  Paris  (Vol.  Ill,  p,  US)  the  somewhat  startling  hypothesis  that 
'^  in  the  Alps  the  shells  of  the  Lias  lived  at  the  same  time  as  the 
carboniferons  plants''  III...  It  is  not  a  little  curious  resemblance 
that  in  the  Maurieune,  in  Savoy,  (the  great  field  of  contention,)  the 
gypsam,  quartzite,  marl,  dkc,  are  much  disturbed  by  local  foldings  and 
bendings,  and  appear  to  be  placed  under  the  carboniferous  rocks  (terrain 
houUler).  Fortunately  a  thin,  but  very  persistent  and  well-char- 
acterised bed,  the  Infra-Uaa,  has  enabled  the  geologists  who  haye 
best  studied  this  locality,  to  fix  the  position  of  the  red  marl,  red  and 
green  shale,  quartzite,  gypsum,  d^c,  in  the  Trias,  and  to  show  that  the 
apparently  inferior  position  of  these  Triassic  layers  was  due  to  sncii 
great  disturbances  and  reversions  of  strata  as  one  may  leasonablj 
expect  to  have  accompanied  the  surging  up  of  mountains  like  the  Alps. 
Less  fortunate  or  less  industrious  than  they  of  Europe,  we  have  not 
yet  found  the  Infra-lias  in  India,  and  we  have  not  therefore  got  bold 
of  the  thread  which  led  so  successfully  the  Swiss  and  French  geologists 
to  a  true  understanding  of  the  Alpine  Saliferian. 

I  wish  that  I  could  have  determined  satisfactorily  the  age  of  the 
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fiilt  of  the  Panjab,  before  forwarding  this  paper  to  the  Society ;  bat  I 
iee  at  present  bat  little  chance  of  my  being  able  to  visit  again  and 
study  the  Salt  Kange  within  a  reasonable  time.  My  own  impression, 
from  what  I  have  seen,  is  that  the  Saliferian  of  the  Punjab  is  Triassic 
or  Permian. 

This  Saliferian  formation,  (whatever  its  age  may  be,)  plays  a  very 
important  part  in  the  economy  of  Upper  India,  and  may  possibly  be 
made  a  great  deal  more  of  than  at  present.  It  gives  a  sapply  of  salt 
•which  pays  to  the  State  a  handsome  revenue ;  it  has  been  the  original 
Bouroe  of  the  Reh  or  Kullur  of  the  soil,  an  impure  and  effervescing 
mixture  of  saltpetre,  of  soda  and  chloride  of  sodium,  which  renders 
fields  barren  and  thus  causes  very  serious  losses  to  that  same  revenue* 
There  can  be  little  doubt  that  it  contains  some  at  least  of  the  numer*^ 
008  minends  discovered  in  the  Russian  salt  mines  of  Stassfust-Anhalt^ 
and  it  is  very  possible  that  it  will  one  day  give  some  fertilizing  material 
which  will  more  than  repay  the  loss  caused  by  the  Reh.  It  is  a  fine 
field  for  research,  and  only  wants  work  bestowed  upon  it  to  yield 

Talaable  results. 

Any  one  who  has  visited  the  Saliferian  of  the  Punjab  must  have 
heen  struck  by  the  much  disturbed  state  of  the  beds.  These  appear 
H  if  they  had  been  raised  into  a  succession  of  small  cones  or 
^  boforsoufflares,"  and  suggests  at  first  sight  the  idea  of  the  Saliferian 
haring  been  at  some  time  or  another  violently  dislocated  by  eruptive 
gases  and  sublimated  minerals.  This  is  so  marked  in  some  localities 
that  Dr.  A.  Fleming  advances,  as  a  possible  hypothesis,  that  the  salt 
may^  be  of  volcanic  origin.  But  the  stratification  is  generally  so  well 
defined  (the  courses  of  salt  being  separated  by  thin  layers  of  red  marl 
or  of  oellular  gypsum)  that  we  cannot  regard  the  salt  as  intrusive ; 
it  is  decidedly  sedimentary.  That  the  disposition  of  the  salt  gypsum, 
bipyramidal  quartz  crystals,  <fec.,  <&c.,  took  place  under  the  infiuence 
of  heat,  due  probably  to  hot  springs,  is  pretty  certain.  For  Charpoutin 
and  de  Beaamont  have  shewn  that  the  gypsum  was  first  deposited  as 
anhydrite,  and  this  anhydrite  must  of  necessity  have  been  precipited 
from  hot  solutions ;  neither  do  we  see  how  sea  water  could  deposit 
gypsum,  unless  submitted  to  a  high  temperature ;  whilst,  high  tem- 
perature being  admitted,  the  precipitation  of  gypsum  becomes  easily 
expkined,  if  we  remember  Mr.  David  Forbes's  observation  in  Peru : 
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^'  The  quantity  of  sulphates  and  more  especially  of  snlphate  of  lime^ 
''  included  invariably  in  these  deposits,  might,  at  first  sight,  appear  to 
''  the  observer  too  great  to  suppose  it  due  only  to  the  evaporation  of 
'^  the  sea -water  ;  but  I  believe  that  this  impression  will  be  dissipated 
"  when  he  sees  the  enormous  amount  of  gypsum  removed  in  the  form 
'^  of  hard  white  cakes  or  sedimentary  crust,  from  the  boilers  of  the 
'^  large  distilling  machines  in  use  along  this  arid  coast,  for  producing 
^'  from  the  water  of  the  sea  a  supply  of  fresh  water  for  the  maintenance 
'^  of  the  inhabitants,  beasts  of  burden,  and  even  the  locomotive  engines 
''  of  the  railways  along  the  coast.     It  appears  not  necessary  to  suppose, 
''  as  has  been  put  forth,   that  the  sulphates  present  have  been  form^ 
''  by  volcanic  exhalations  acting  upon  the  bed  of  salt."*  What  induces 
US  readily  to  admit  of  the  existence  of  very  numerous  and  extensive  hot 
springs  during  the  Triassic  epoch  in  the  Punjab  is,  that  even  now-a-dajs 
the  Saliferian  formation  is  remarkable  for  the  great  number  of  hot 
springs  it  contains ;  indeed  hardly  a  hot  spring  in  the  Punjab  and  the 
Himalaya  is  to  be  found  unconnected  with  the  Saliferian,  and  whenever 
we  find  Saliferian  beds,  we  generally  also  find  hot  springs.     This  is 
true  of  the  Salt  Range,  of  the  Rottah  Roh,  of  Kangra,t  of  Rukshn  in 
Thibet,  (fee.     We  may  therefore  conclude  from  these  remarks  that  the 
salt,  gypsum,   <fcc.,  is  sedimentary,  though  deposited  under  peculiar 
circumstances,  viz.,  the  presence  and  influence  of  hot  springs.     How 
then  to  account  for  the  very  disturbed  state  of  the  Saliferian  beds,  for 
these  limited,  local,  fragmentary  disturbances  which  give  to  the  beds 
so  elastic  an   appearance?      Two    ordinary    causes    appear    to  me 
sufficient    to    account    for    this :  one  is  the  transformation  of  the 
anhydrite  into  gypsum  by  absorption  of  water,  a  phenomenon  which 
continues  to  take  place  now-a-days.     This  absorption  of  water  and 
the  consequent  increase  of  volume  of  the  gypsum  brought  about  the 
swelling  up  of  the  beds  in  cones  and  "  boursoufflures."     Then  the 

•  •*  The  Geology  of  Bolivia  and  Porn,"  by  David  Forbes,  with  notes  on  foesila, 
by  Professor  Huxley  and  J.  W.  SaUer,  Esq.,  published  by  Taylor  and  Franco, 
Red  Lion  Court,  Fleet  Street,  1861,  communicated  to  Geological  Society  in  1860. 

t  The  saline  springs  of  the  Towala  Mookhi  and  of  Kangra-baea,  in  KaDgra» 
issue  from  Saliferian  ranges  immediately  covered  by  Miocene  beds.  Mr. 
Marcadieu  has  found  that  the  water  of  these  springs  contains  Iodine,  in  addi* 
tion  to  the  usual  saline  matter  of  the  springs  of  the  Saliferian  formatioo  in 
Upper  India.  Vide  Report,  No.  84,  by  SC.  Marcadieu.  Sketches  of  Corre« 
spoudonce,  Punjab,  1860. 


IS67J     the  Western  Himmiaya  and  Afghan  Mountains^  25 

leeoiid  came  of  disturbance  began  taact :  the  beds^  oi  salt  are  often 
dittdyedaiid  removed  by  water  infiltrating  through  cracks  in  the 
locks  ;^  a  cavity  is  thos  formed  under  the  vault  of  rocks  which  covered 
in  the  salt  and  one  day  iAxe  vanlt  faMs  in^ 

Hub  proceas  is  to  be  seen  now-a-days  in  actnri  exfatencOi  on  a 
msU  scale,  in  the  hillock  of  Maree  on  the  Indus. 

ThoB,  f ron»  the  swelling  of  the  gypsam^  by  its  transformation  from 
ahydme  to-  common  gypsum^  and  from  the  falling  in  of  the  vanlta 
farmed  by  tlus  swelling,  the  beds  of  the  Saliferian  formation  in  the 
Paajab  have  a  most  broken  and  tomed-over  appearance. 

Add  to  this-  that  these  beds  have  participated  in  the  convulsions 
frodnced  by  the  great  final  upheaval  of  the  ffimalaya,  and  you  will 
live  no  difiSculty  in  understanding  how  difficult  it  is  to  make  out 
with  COTtainty  the  stratography  oi  these  rocks,  and  how  it  is  that  the 
flaliferian  ^^pears  here  and  there  inferior  to  the  Palaeozoic  beds.  Before 
fuitting  the  Saliferian  formation,  let  us  notice  that  the  beds  of  it 
appear  to  have  suffered  very  great  denudation.  We  can  easily  un- 
fltentaod  that  the  red  marl  was  very  easily  denuded,  when  we  see  how 
il  crombles.  into  a  powdery,  friable,  fluid  earth,  after  a  few  days 
aiposure  to*  the  atmosphere.  It  is  on  account  of  this  denudation,  on 
aeoouit  of  the  very  considerable  amount  of  material  which  this  for- 
aution  gave  to  the  Miocene  and  to  the  allavium  deposits  of  Upper 
hdia,  that  the  presence  of  Beh  or  EjiUur  in  the  soil  of  the  Punjab 
aad  the  North- West  P)rovinces  is  to  be  credited  to  the  Saliferian,  I 
shall  Bay  a  few  words  about  this  again,  wheu  we  explain  how  the 
Miocene  was  made  up^  in  the  next  chapter. 

As  there  is  yet  such  incertitude  about  the  age  of  the  salt,  I  have 
eaUed  the  formatiou  *'  Saliferian,''  without  entering  it  on  the  Map  as 
belonging  either  to  the  Palaeozoic  or  to  the  Mezozoic  epoch.* 

The  carboniferous  limestone  is  covered  in,  north  of  Yureha,  by  an 
Oolitic  foimatioa  of  trifling  thickness  and  containing  Oxfordian  fo£m& 

*  I  ha¥e  purposely  aroided  insisting  on.  the  mineral  characters  of  the 
fislUerian  formation  of  India»  as  it  is  now-a-days  the  fashion  to  undcrvalne 
very  mach  these  characters  ;  bat  it  may  be  as  well  to  remember  that  in  the 
Bait  Range  we  have  beds  of  gypsnm  ftill  of  rock-crystals  of  a  bipyramidal 
•hape;  that  the  layers  of  gypsum  are  separated  by  calcareo-magnoBian  bands, 
bavmg  a  cellular  dispeaition  (Cargneule  of  the  Swiss,  Bankwaoke  of  the 
Qemiana)  and  that  the  salt  is  accompanied  by  a  bright  rod  marl  without 
fossils.  These  several  eharactors  are  found  In  the  Triass-ic  salt  and  gypsum  of 
Switaerland,  of  Savoy  and  of  Spain,  and,  I  believe,  in  no  other  formation. 
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Ab  tlie  carboniferons  limestone  thins  oat  in  approaching  the  Indus, 
the  Oolitic  formation  increases  in  importance  and  forms  mnchdis- 
tnrbed  hills,  all  the  way  from  Moosa  Khel  to  Kalabag.  It  is  con* 
tinned  west  of  the  Indas  in  the  Ohichalee  Range  and  the  northern 
end  of  the  Speen  Qhar ;  a  little  above  Moola  Khel  it  disappears 
nnder  the  alluvial,  and  does  not  reappear  till  Sheikh  Bodeen,  where, 
as  we  have  seen,  it  attains  a  considerable  thickness. 

65,  The  salt  and  gypsum  is  continued  on  the  west  side  of  the 
Indus,  in  the  hilly  country  of  the  Kuttuks,  but  it  is  there  much 
covered  by  tertiary  clays  and  sandstones.  It  crops  out  near  Bahadoor 
Khel  and  along  the  course  of  the  Teeree  Towe.  At  the  first  named 
place  the  Saliferian  forms  an  anticlinal  arch  ;  the  salt,  above  fifty  feet 
thick,  is  the  lowest  bed  seen,  and  is  very  regularly  stratified ;  above 
it  is  a  thin  bed  of  red  marl,  another  of  grey  sandstone,  also  thin ;  then 
gypsum,  about  twenty-five  to  thirty  feet  thick  ;  then  a  thin  band  of 
a  limestone  with  minute  debris  of  fossils,  and  which  resembles 
lithologically  the  Oolitic  bed  of  Kalabag  and  Maree  on  the  Indus ; 
then  the  dark,  brown,  sandstone  which  often  forms  the  base  of  the 
nummulitic  formation ;  some  coarse  and  crumbling  shales  without 
fossils ;  and  finally,  a  bed  of  limestone  rich  in  nummulites,  volutes, 
veneridae,  (&c.,  and  about  ten  to  twelve  feet  thick.  This  is  at  last 
covered  by  the  marly  lumpy  clayey  beds  of  Miocene.  A  fault  running 
approximately  W.  E.  through  the  Soordak  Pass,  has  caused  an  up- 
throw of  the  beds  on  its  southern  side,  and  there  the  nnmmulitio 
limestone,  much  tilted  up,  forms  a  pretty  high  hill. 

Along  the  Teeree  Towe  the  Saliferian  is  immediately  covered  by 
Tertiaiy.  As  far  as  Lachee  the  rocks  seen  are  Miocene  sandstone,  day 
and  conglomerates  ;  thence  to  Peshawur  the  country  is  entirely  covered 
by  nummulitic  limestone  and  shale,  and  the  Miocene  sandstone  is  only 
Been  here  and  there  in  small  detached  beds  and  patches,  which  are 
evidently  the  remains  of  layers  which  have  been  mostly  removed  by 
denudation. 

66.  North  of  the  Salt  Range  we  have  also  a  great  extent  of 
Tei-tiaries,  Nummulitic  limestone,  shale  and  sandstone  first  coven 
in  the  secondary  layers  in  the  western  portion  of  the  range,  but  rests 
directly  on  the  salt  marl  and  gypsum  in  the  eastern  half  of  it.  It 
attains  a  great  thickness,  where  well  developed,  (4600  feet,)  and  forma 
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the  sammits  of  nearly  all  the  highest  hills  of  the  Salt  Range.  It  ia 
ooniinned  to  within  two  miles  of  Maree  on  the  Indus  where  it  thins 
oat,  bat  reappears  near  Eodabag,  and  is  very  well  developed  in  the 
Cbichalee  Bange  and  in  the  Speen  Ohar.  Near  the  Indus,  all  the 
beds  of  the  Salt  Range,  excepting  the  Saliferian  marl  itself  and  the 
secondary  strata  where  much  locally  disturbed,  dip  towards  the  N.  E. 
On  the  western  bank  of  the  Indus,  that  is  in  the  Ghichalee  Hills  and 
the  Speen  (Jhnr,  the  dip  is  W.  N.  W.  or  N.  W.  This  last  dip  is  gene- 
nlly  that  of  all  the  strata  of  the  Kuttuk  hills. 

The  nummnlitio  formation  appears  in  the  Salt  Range  as  a  thick 
belt  which,  beginning  at  the  Mount  Tilla  near  Jheelum,  is  continued 
to  near  Maree  on  the  Indus,  where  it  disappears  for  a  little  space,  but 
reappears  on  the  other  side  of  the  river,  and  is  to  be  seen  forming  the 
balk  of  the  Speen  Ghur  to  near  Esokhel.  The  foimation  keeps  a 
remarkably  similar  aspect  the  whole  way^  It  is,  from  below  upwards, 
composed*  of  —  1.  Sandstone  often  coloured  by  iron,  but  generally 
dirty  white  or  pale  grey,  2.  Very  arenacious,  thin  bedded  or  lumpy 
limestone,  with  gasteropods,  few  and  small  nummulites  and  innumer- 
able debris  of  oysters  or  grypheas.  3.  Shales  of  various  colours,  with 
beds  of  lignite  and  of  alum  carbonaceous  shales.  The  alum  shales 
•re  only  developed  where  the  lignite  is  situated  close  to  the  Saliferian 
formation,  and  appear  to  be  patches  of  lignite  metamorphosed.  4. 
Argillaceous  limestone,  full  of  large  nummulites,  chama,  cardita, 
crassatella,  ostroea,  many  ga&teropods,  very  large  echinodermata,  <S^., 
&c>  5.  Shales  often  replaced  by  a  clay-slate  containing  nummulites. 
The  shales  contain  sometimes  lignite  and  Rol  (alum-shale),  but  the 
seams  are  made  less  well  defined  than  in  the  lower  shales.  6.  Argilla- 
ceous limestone,  extremely  white  in  some  places  and  containing  the 
sune  fossils  as  layer  4 ;  in  the  eastern  portion  of  the  Range  it 
contains  flints ;  it  is  often  foetid.  7.  Ohert,  hard  limestone,  weather- 
ix^  rough    and    pitted;    pale  yellow  or    flesh-colour,    brittle    and 

*  Oocasionally  a  bed  of  white  soft  fragile  limestone  is  seen  to  form  the  base 
of  the  nummalifcio  formation.  It  is  oharaoterized  by  a  planorbis  which  ib 
tolerably  abundant ;  but  it  contains  neither  nnmmalites  nor  any  other  foesil. 
It  is  fonnd  in  lentionlar  beds  of  littlo  extent,  and  rarelj  more  than  two  or  throe 
teet  thick.  It  snggests  to  the  mind  beds  formed  in  pools  or  creeks  among 
iandy  islands  and  promontories  at  the  month  of  a  river.  Whenever  it  occurs, 
I  have  fonnd  in  the  nummnlitic  limestone  above  it  a  great  number  of  teeth 
and  bonee  of  fishes  (sharks). 
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splintery.  Sheik  fewer,  nammnlites  small,  bat  yeiy  abundant, 
especially  tbe  N,  variolaria,  wMlst  the  flat  and  irregular  N,  puski 
and  N.  IcstngatOj  so  abundant  in  beds  4  and  6,  are  not  to  be  found 
here,  or  are  at  least  rare.  A  nammulite  about  the  size  of  the  N,  piahi, 
but  thicker,  is,  however,  found  pretty  abundantly,  though  not  in 
swarms  like  the  N,  variolaria.  A  ribbed  cardita  is  the  only  biyalve 
which  appears  tolerably  abundant. 

67.  Besting  on  the  nummulitic  formation  of  the  Salt  Range  are 
thick  beds  of  Miocene  sandstone,  clay  and  conglomerate.  I  have 
described  in  chapter  I.  how  these  sandstones  form  a  great  plateau 
between  the  Salt  Range  and  the  foot  of  the  Maree  Hill,  and  indicated 
that  thay  may  be  considered  as  the  upper  Miocene  Bed,  whilst  the 
Maree  Hills  and  the  whole  of  the  mountains  between  the  Jhedum 
and  the  Pir  Punjal  chain  are  to  be  regarded  as  lower  Miocene.  The 
upper  bed  is  rich  in  mammalian  fossils,  and  is  identical  to  the 
Sewalik  formation.  The  lower  bed  is  devoid  of  fossils,'*^  containing 
only  a  few  debris  of  plants,  rootlets,  small  stems  aud  occasionally 
small  niduses  of  lignite.  The  upper  Miocene  has  probably  been  a 
great  deal  denuded ;  remuns  of  the  bed  are,  however,  to  be  seen  in 
the  valley  of  Poonch ;  they  are  there  rich  in  very  well  preserved 
fossils,  teeth  of  elephants  being  common  and  very  perfect. 

68.  The  sandstones  and  conglomerates  just  mentioned  form  a 
great  belt  from  the  E.  N.  E.  to  the  W.  S.  W.  (see  Map)  and  to  the 
north  of  it  appears  another  belt,  having  a  similar  direction  and  com- 
posed of  nummulitic  limestone  and  slate.  It  b^ns  in  Hazara  in 
Lat.  34^,  and  forms  all  the  superficial  covering  of  the  Hazara  moun- 
tains as  far  as  the  Sirun  river  and  as  high  north  as  Mausera,  being  ahout 
thirty  miles  in  width  as  the  crow  flies.  It  proceeds  from  N.  E.  to  S.  W. 
towards  Attock,  keeping  the  same  width  and  extending  in  that 
district  from  the  Indus  to  Janika  Send.  Crossing  the  Indus,  it  forms 
the  whole  of  the  Akora  Kuttuck  and  Afreedee  hills  between  Peshawnr 
and  Kohat,  extending  about  sixteen  miles  south  of  Kohat.  It  has 
been  followed  as  far  as  longitude  E.  70^.  The  beds  of  this  numma- 
litic  formation  have    a    general   dip    to  the   N.   W.      A  similar 

*  It  is  said  that  one  or  two  bones  have  been  found  in  the  lower  Miocene,  but 
this  is  donbtlhl ;  if  they  exist,  they  are  at  any  rate  very  rare.  Mr.  Medhoott 
has  pointed  ont  a  non-oonformity  between  the  lower  and  upper  Miocene;  bs 
makes  three  beds  of  the  formation* 
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mmuniilitic  tract  follows  the  foot  of  the  Himalayan  ranges  along  the 
soothem  versant  of  the  Pir  Panjal  chain  and  its  continuation  to  the 
8.  E.  It  begins  in  the  valley  of  Poonch ;  it  is  seen  north  of  Rajaori, 
and  the  pebbles  of  the  streams  near  Rajaori  are  often  nnmmulitic 
limestone,  thongh  the  parent-beds  have  not  yet  been  discovered.  I 
cannot  say  whether  nnmmulitic  beds  are  to  be  seen  to  the  north  of 
Tammoo,  Basaoli,  and  Noorpoor  or  in  Kangra,  bnt  they  appear  near 
Snbathoo  in  long.  77^  lat.  31%  and  have  further  been,  just  discovered 
by  Captain  G.  Austen  on  the  east  of  the  Ganges  in  Kumaoon. 
Bat  this  nnmmulitic  along  the  foot  of  the  Himalaya  is  either 
much  denuded  or  much  covered  up  by  Miocene,  and  does  not  make 
such  a  show  on  the  surface  as  the  other  belt  which  follows  the 
direction  of  the  Afghan  mountains. 

To  the  north  of  these  zones  of  nummulite  we  meet  the  volcanic 
hills,  which  I  have  described  in  the  first  chapter. 

69.  The  stratum  of  nummulite  in  Hazara,  occasionally  broken 
through,  or  faulted  or  denuded  sufficiently  to  allow  of  older  rocks 
making  their  appearance. 

At  the  northern  end  of  Mount  Sirbun  near  Abbottabad,  carboni- 
ferous limestone  resting  on  volcanic  rocks  is  quarried  for  building 
purposes.  The  limestone  belongs  to  the  Weean  and  Kothair  groups 
and  is  thin-bedded,  arenaceous,  marly  and  occasionally  conglomeratic. 
It  is  of  considerable  thickness  and  immediately  covered  in  by  lime- 
stone, the  lower  beds  of  which  are  so  poor  in  fossils  that  it  is  im- 
possible to  identify  them,  the  upper  being  nummulitic. 

The  following  is  a  section  near  the  small  village  of  Sheikh  Wandie, 
from  E.  to  W. 
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Sedicn  of  the  Northern  extremity  of  Motint  Sirhun,  near  Ahhottahad, 
from  E,  to  W.  hearing  S.  (not  dravm  to  scale,) 

1.  Tery  oompacfc  and  yexy  hard  Comean  rock,  oomposed  of  a  paste  of  white 
feldspar  and  grey  homstone  in  intimate  combination.  The  joints  and  exposed 
nr&ces  are  smooth  and  have  a  qnartzy  glimmering.  In  the  paste  there  is 
often  a  partial  separation  of  white  feldspar  in  spots  of  a  dnU  white  colour. 
Splinten  of  the  white  spots  can  be  roonded  on  their  edg^  before  the  blow- 
pipe, bat  the  grej  paste  of  the  rock  appears  to  be  more  refractory,  though 
there  is  certainly  a  softening  of  the  mineral  oompomid  and  a  slight  smoothing 
of  iharp  edges  after  long  ezposnre  to  heat.  It  is  a  bed  of  very  considerable 
ihicknesB,  stratified  and  much  jointed. 

2.  White  qnartzite  in  a  breociated  state,  the  pieces  being  recemented 
together  by  a  grey  feldspathose  paste.  It  appears  as  if  the  bed  had  been 
broken  after  its  formation  and  the  fragpnents  remiited  by  a  feldspathose  paste. 

3.  Teiy  heavy,  ohocolate-colonred,  clay-stone,  with  bands  of  qnartzite. 

4  Indurated  clay,  with  ronnd  nodules,  the  size  of  a  bean,  of  a  black 
mineral  having  the  lustre  of  jet,  whitening  to  a  milk-white  colour  before  the 
bk>w-pipe,  and  finally  melting  with  difficulty  on  thin  edges ;  it  belongs  probably 
to  the  hypersthene  group.    The  clay  itself  is  grey,  smooth  and  meagre. 

6.  Chloritic  clay  ;  grey,  very  smooth  and  soft  to  the  touch  $  hardness  of 
■Ute.  It  is  full  of  ninute  round  gprains  of  a  semi-transparent  mineral,  g^:^ 
Hke  the  clay,  but  a  little  darker.  The  clay  becomes  white  and  meagre  before 
the  blow-pipo ;  it  is  xmaffected  by  muriatic  aoid^  and  does  not  form  a  pasty 
BttSB  with  water,  either  before  or  afber  gprilling. 

ft.  Limestone,  at  first  extremely  arenaceous  and  arg^aceous,  and  presenting 
putioles  of  dirty  blue  and  brown  colour.  It  becomes  g^dually  conglomeratic 
and  at  the  same  time  thin-bedded,  the  layers  being  made  of  layers  of  pebbles 
of  limestone  cemented  by  a  calcareous  sandy  cement ;  the  top  of  the  layer 
iq[ipearB  to  have  been  worn  flat  by  the  action  of  the  waves,  before  the  deposit 
of  the  next  stratum  took  place,  the  pebbles  appearing  as  sections  on  the  surface 
of  the  bed.  The  next  layer  is  a  nraddy  limestone  containing  a  few  flat  atbyris, 
remarkable  especially  for  three  internal  raised  lines  or  ribs  proceeding  from  the 
beak  as  far  as  the  middle  of  the  valve.  But  these  shells  are  in  a  very  bad 
ttate  of  preservation.  This  layer  is  only  two  feet  thick,  and  is  succeeded  by 
another  equally  thin  and  containing  numerous  debris  of  gasteropods  and 
corals.  Then  comes  a  black,  sometimes  blue-black  limestone,  extremely  foetid. 
The  bluer  portions  are  crossed  by  white  lines  intersecting  each  other  in  all 
directions  and  containing  only  debris  of  fossils. 

The  limestone  fonns  altogether  a  bed  of  about  thirty  feet,  when  it  is  out  by 
a  fiuUt  whioh  oanses  it  to  be  repeated,  and  a  succession  of  faults  directed 
W.  N.  W.  to  E.  S.  £.  keeps  the  same  limestone  on  the  surface  for  more  than 
half  a  milei  it  becomes  finally  covered  by  nummulitic  limestone. 
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This  Mount  Sirban  fomu  the  left  side  of  the  Abbottabad  valley.  Following 
the  slopes  of  this  hill,  we  find  beds  of  qnartzite,  similar  to  No.  2  of  the  above 
section,  reappearing  three  or  four  times  in  short  antiolinals  ;  above  it  are  beds 
of  limestone  oontaining  a  few  fossils,  principally  casts  of  g^teropods.  This 
limestone  is  often  strongly  oolitic  in  stractnre^  bat  presents  also  the  verf 
onosaal  appearance  of  resembling  beds  of  travertin  which  had  been  entombed 
in  a  calcareoos  mud  after  their  formation,  so  that  the  cavities  of  the  travertin 
have  become  filled  np  with  a  limestone  leas  hard  than  the  original  deposit.  I 
have  nsnally  regarded  these  beds  as  fresh-water  origin  near  a  low  coast,  and 
referred  them,  in  a  general  and  provisional  way,  to  the  Jurassic  ;  of  ooone 
this  is  donbtfoL 

70.     On  the  lower  road  from    Marree  to  Abbottabad,  near  th« 
Tillage  of  Sayd  Kote,  great  disturbances  are  observed,  and  rocks  <^ 
a  geyserian  nature  make  their  appearance  about  half  way  between 
Sayd  Kote  and  the  Dowr  river.     They  are  principally  a  chocolate- 
coloured  sandstone,  becoming  coated  by  weathering  on  the  surface  as 
well  as  in  the  joints,  with  a  shining  dark  incrustation.     It  is  much 
jointed  and  breaks  in  prismatic  blocks.     A  great  quantity  of  dark 
boulders  of  this  rock  may  be  seen  in  the  bed  of  the  river  Dowr.    It 
appears  to  be  similar  to  some  variety  of  dust-rock  or  sandy  ash  or 
earthy  ash  seen  in  Eiashmir.    It  is  capped  by  a  bed  of  quartzite  com- 
posed of  large,  opaque,  angular  grains  of  quartz,  jammed  together  and 
cemented  by  a  feldspathose  white  paste  of  which  there  is  very  little. 
Angular  grains  of  black  augite  are  sparin^y  disseminAted  in  the  rock. 
Under  the  brown  sandstone  is  seen  a  thick  bed  of  crumbling  clay 
slate,  very  dark  and  foliated.     This  is  the  lowest  bed  seen.     These 
three  beds,  viz.,  slate,  sandstone  and  quartzite  conform  together  in 
their  dip  and  are  capped  by  a  patchy  limestone  of  doubtful  age,  and 
interbedded  with  grey  sc^t  slate.     There  is  much  kunkur  near  the 
locality. 

At  Sayd  Kote  the  limestones  are  wonderfully  disturbed :  beds 
having  the  appearance  of  Kothair  limestone  and  containing,  a  great 
number  of  gasteropods  and  cyathophyllides  are  seen  repeatedly,  as  the 
road  crosses  nearly  perpendicular  bed»  which  are  much  faulted. 
Nummulitic  limestone  appears  to  cover  ia  directly  the  carboniferous  (I) 
beds?? 

Again  on  the  upper  road  from  Murree  to  Abbottabad,  at  the  bottom 
of  the  ravine  under  Doonga  Gully,  volcanic  or  rather  geyserian  rocks 
are  to  be  seen.    They  consist  of  a  very  white  and  friable  rock  comr 
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po0ed  of  icicalar  minatd  crystals  of  slbite  easily  fasible  before  the 
blow-pipe  and  pressed  and  entangled  together  \  there  does  not  appear 
to  be  any  cement  to  bind  the  small  crystals  together ;  the  rock  has  a 
oowsely  saccharine  aspect  and  can  easily  be  crumbled  between  the 
iigeiB.  It  daee  in  vertical  and  contorted  bands,  from  half  an  inch  to 
two  and  a  half  feet  thick,  amongst  sands  and  disintegrated  shales.  It 
saBBQies  yery  many  remarkable  coloars,  being  sometimes  flesh-coloured 
or  reddish,  and  at  other  places  aznre-blne ;  its  general  colour  is,  how- 
erer,  snow-white ;  where  it  is  blue,  the  shales  near  it  are  of  the  same 
coloor.  It  is  interbedded  with  thin  beds  of  tufaceous  limestone  which 
bsve  probably  found  their  way  there  by  infiltration.  It  is  covered  in 
hj  a  mbanneoos  and  dark  slate,  much  disturbed,  extremely  cleaved 
sad  jointed  and  falling  into  small  angular  pieces.  This  slate  appears 
limilar  to  that  seen  near  Syad  Kote,  and  the  feldspathose  rock  is 
ifitmsive.  These  two  rocks  are  at  the  bottom  of  the  ravine,  on  a 
faalt,  and  form  a  little  mound  by  themselves.  There  are  no  rocks 
to  be  seen  in  immediate  relation  to  them,  and  the  beds  of  the  sides  of 
the  ravine  appear  to  be  entirely  nummulitic. 

From  the  examples  given  of  volcanic  rocks  in  Hazara,  it  seems 
evident  that  that  district  has  participated  in  the  great  volcanic 
aocamulation  which  preceded  the  carboniferous  epoch,  and  that  it  has 
also  been  disturbed  at  a  later  date  by  intrusive  volcanic  action  of  a 
local  and  geyserian  character. 

71.  Of  Ohumba,  Kulu  aud  Kunawar,  districts  which  occupy  the 
hilly  tracts  south  of  the  extension  of  the  Pir  Punjal  chain  towards 
tbe  Satlej,  I  know  nothing, 

72.  Kashmir  is  continued  to  the  south-east  by  the  highlands  of 
Lakal  and  Spiti  which  are  situated  in  the  same  Himalayan  parallel, 
viz.,  between  the  Pir  Punjal  chain  or  parallel  and  that  of  the  Ser 
snd  Mer.  Spiti  has  been  pretty  often  visited  by  geologists,  and  we 
know  that  carboniferons  and  Jurassic  fossils  were  brought  thence  by 
Dr.  Gerard.  Liassic  fossils  have  also  been  found  there.  As  for 
erystalline  rocks,  M.  Marcadieu  mentions  much  granite,  and  Captain 
W.  B.  Hay,  granite  penetrated  by  huge  veins  of  ter-sulphuret  of 
SBtimony  and  '^  other  metals."  Oypsum  is  reported  as  extremely 
tbondant  in  Spiti,  forming,  it  is  said,  whole  mountains ;  and  here  I 
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would  mention  again  that  several  hot  springs  are  found  in  close 
yicinity  to  these  gypseous  beds. 

But  I  must  draw  back  here,  and  leave  the  ground  to  Dr.  Stoliezka 
who  has  been  for  some  time  studying  the  geology  of  Spiti  with  g^eat 
care  and  is  preparing  a  work  on  the  subject.  Dr.  Stoliezka  has  found 
in  Spiti  rocks  of  the  following  ages :  Silurian,  Oarboniierous, 
Triassic  (?),  Liassic,  Oolitic  and  Cretaceous.  I  have  said  before  that 
most  of  the  fossils  from  Spiti  represented  in  Dr.  Boyle's  Illustrations, 
are  to  be  found  in  the  Jurassic  rocks  of  Sheikh  Bodeen. 

73,  The  great  chain  of  Ser  and  Mer  (called  by  Capt.  B.  Strachey, 
between  the  Sutlej  and  the  Kali,  the  chain  of  Snowy  Peaks,  and  by 
Cunningham,  the  western  Himalaya  or  central  chain  of  the  Himalaya) 
appears  to  be,  as  far  as  I  have  been  able  to  ascertain,  made  up  of 
gi'anite,  gneiss,  and  other  rocks  of  the  plutonic  and  metamorphio 
groups.  From  the  Nanga  Parbat  (26,629  ft.)  to  near  the  Sojji  La 
pass,  (11,300  ft.)  the  range  is,  I  believe,  mostly  granite ;  it  is  traversed 
by  the  road  of  Skardo  vid.  Qazais,  and  Mr.  Drew  informs  me  that  the 
range,  (which  here  forms  the  southern  boundary  of  the  Deosai  plain) 
is  ^'  chiefly  granite,  partly  schist.''  The  plain  of  Deosai  is  a  singular 
plain  or  steppe  entirely  covered  with  debris  and  loose  stones ;  it  is 
tolerably  flat,  considering  how  it  is  situated,  and  has  perhaps  once 
been  the  bed  of  a  gigantic  glacier.  It  is  surrounded  by  granitic 
mountains  on  the  southern  and  western  sides ;  the  north  end  is 
bounded  by  mountains  of  schist  and  slate,  and  the  eastern  side  is  closed 
in  by  granitic  hills  which  gradually  pass,  over  Drass  and  Kurgyl,  into 
volcanic  rocks. 

If  we  cross  the  Ser  and  Mer  chain  by  the  Sojji  La,  from  Kashmir 
into  Drass,  we  find  near  Baltal,  a  village  on  the  Kashmir  versant  of 
the  pass,  that  the  carboniferous  limestone  ceases  and  is  succeeded  by 
beds  of  very  coarse  and  micaceous  slaty  shales,  often  very  sandy  and 
always  very  thin-bedded.  The  specimens  I  possess  of  this  rock  show 
it  to  be  identical  with  the  sandstone  and  sandy  coarse  shales  seen  in 
the  Zebawan  and  there  interbedded  with  ash,  agglomerate  and  slate. 
This  rock  goes  on  to  nearly  the  top  of  the  pass,  where  it  becomes  a 
dark  and  hard  slate,  having  a  metamorphio  appearance.  Then  linie- 
gtone  reappears  and  is  seen  as  far  as  Drass ;  it  rests  the  whole  way, 
lis  far  as  can  be  seen,  on  volcanic  rocks  and  azoic  slate.    It  is  pro 
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bably  continnons,  throagh  Sootoo,  with  beds  of  limestone  seen  between 

Moolbek  and  Khurbn. 
I  do  not  know  what  sort  of  rock  forms  the  summit  of  the  Enn  Non 

or  Serand  Mer  Peaks  (23,407  ft.)  but  their  north-eastern  slope  and  spars 

are  composed  of  gneiss  and  schist ;  these  metamorphic  rocks  extend 

as  far  as  the  Sojji  La,  where  they  are  graduating  into  beds  of  the 
coMse  slaty  shales  described  above ;  on  the  north  of  the  road  it  is 
oontinned  by  beds  of  slate  and  of  sandstone  extremely  micaceous  and 
resting  on  mica-schists,  of  which  some  specimens  effervesce  powerfully 
with  acids.  Beds  of  metamorphic  white  marble  are  also  seen,  but 
tbe  great  bulk  of  the  mountains  between  Tillail  and  the  Deosai  is 
made  up  of  granite,  shist  and  mica-slate. 

Following  the  great  chain  to  the  S.  E.  we  find  it  crossed  by  several 
passes  of  which  the  Bara  Lacha  (16,505  ft.)  and  the  Parungla  (18,794 
ft.)  are  the  most  celebrated  and  frequented.  Mr.  Marcadieu  describes 
these  passes  aa  being  principally  through  granitic  rocks ;  but  unfor- 
ttmately  Mr.  Marcadieu  does  not  seem  to  have  enjoyed  much  his 
vidt  to  these  '^  heUes  horreurs'*  and  he  gives  us  little  geological  infor- 
mation, bat  many  c<Mnplaints,  about  these  ^^  delights  of  Satan,''  as  he 
calls  the  mountains.  « 

South-east  of  the  Sutlej,  the  chain  continues  to  be  mostly  granitic.  It 
18  studded  with  noble  peaks,  Porgyul  (22,700,  ft.)Baldang  (21,400  ft.) 
Kamet  (25,000)  and  Nanda  Devi  (25,700,  ft.)  all  of  them  made  up  of 
granite,  gneiss,  and  schist.  But  I  must  refer  the  reader  to  Captain 
B.  Strachey's  paper  *'  on  the  geology  of  part  of  the  Himalaya  moun- 
tains,"* for  the  mountains  south-east  of  the  Sutlej. 

74.  Having  crossed  the  Ser  and  Mer  Parallel,  we  find  ourselves  in 
the  great  trough  between  this  chain  and  that  of  the  Kailas  peak 
(which  I  shall  call  for  convenience  sake  the  Kailas  chain)  and  we 
may  hardly  call  this  trough  a  valley,  considering  that  it  is  a  plateau 
from  10  to  12,000  feet  high  above  the  level  of  the  sea  ;  and  yet  it  is 
a  valley  between  the  two  great  parallels  which  tower  over  it  by  some 
10,000  feet  more*  It  9omprises  the  districts  of  Deosai,  Soroo  and 
Brass,  Ladak  proper,  Zanskar,  Rukshu  and  in  the  S.  E.  the  great 
plateau  of  Tibet  through  which  runs  the  Sutlej  and  inhabited  by  the 
Hondes.  This  last  or  south-eastern  portion  of  the  trough  is  toler- 
*  Plrooeedings  of  the  Geologioal  Society  of  London,  June,  1851 » 
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ably  flat,  onlj  a  small  volcanic  peak  rifling  here  and  there,  detached 
and  isolated,  through  the  thick  horizontal  bone-beds  of  sandstone  and 
oonglomerate  which  fill  np  the  valley.*  But  in  the  other  districts, 
the  trough  is  nearly  entirely  filled  np  by  vast  mountains,  which 
occupy  in  the  parallel  valley  of  Ladak  the  same  position  a»  the 
catenated  chains  we  have  described  in  Kashmir  do  in  the  parallel 
▼alley  of  Kashmir  ;  the  chain  formed  by  these  mountains  has  been 
called  by  Colonel  Cunningham  the  ^'  Tso  Moreri''  chain,  and  has  been 
raised  to  the  position  of  one  of  the  great  parallel  chains  of  the  Hima- 
laya, but  it  will  best  suit  our  purpose  to  consider  it  as  an  inter* 
parallel  mass  of  mountains. 

Deosai  has  been  described  ahready.  Brass  and  Kurghyl  are  covered 
with  volcanic  rocks  into  which  the  granite  of  Peosai  gradually  passes. 
Mr.  Drew  tells  me  that  he  found  near  Kurgyl  a  rock  composed  ex- 
clusively of  mica  and  felspar,  graduating  into  gpranite.  Some 
specimens  I  possess  from  Tafthg^m,  half  way  between  Drass  and 
Kurgyl,  are  composed  of  a  dark  green  hornblende  which  fuses  with 
difficulty  and  swelling  a  little  before  the  blow-pipe.  Felspar'  is  not 
conspicuous,  but  is  probably  intimately  combined  with  the  horn- 
blende. But  rocks  undoubtedly  volcanic  are  also  seen^  ench  as  green-* 
stone  and  amygdaloid.  A  considerable  bed  of  limestone  reposes  on 
the  volcanic  rocks  and  appears  to  be  the  continuation  of  the  bed  seen 
near  Brass.  I  do  not  know  the  age  of  this  limestone.  The  Brass 
bed  contains  fossils  which  are,  I  believe,  carboniferous,  and  I  have 
coloured  the  bed  now  nnder  consideration,  carboniferons,  assuming 
the  continuity  of  the  two  beds  to  be  true. 

Of  the  mass  of  hills  traversed  by  the  road  from  Kurgyl  to  Le 
I  know  very  little  indeed.  They  are  said  to  consist  mostly  of  slaty 
rocks  capped  here  and  there  by  conglomerates  and  grits. 

As  we  near  the  valley  of  the  Indus  in  Ladak  proper,  near  the 
village  Kulsi,  interesting  beds  appear.  Resting  on  a  hornblende  rock 
or  trap  is  a  series  of  .  slate,  light  coloured  limestone,  oonglomertte 
with  rolled  bonlders  of  the  same  limestone,  sandstone,  shales  and 
dark  purple  indicated  clays.  The  dip  is  not  very  great  and  the 
several  beds  appear  to  conform  together.     The  whole  valley  of  the 

*  Proceedings  of  the  Geological  Society  of  London,  page  306. 
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Upper  inAuB  from  Knki  to  Nodmo  (and  probably  farther  east)  ap« 
pean  to  be  excavated  in  this  formation  and  the  river  flows  in  a  fault 
of  it  or  more  probably  in  the  centre  of  a  denuded  anticlinaL'*'  Tho 
leries  of  rocks  (series  of  Upper  Indus  •  Valley)  rest,  on  the  North, 
igaiiwt  the  granite  of  the  KUas  Range.  Captain  G.  Austen, 
to  whom  I  owe  these  details,  estimates  it  to  be  at  least  3,000  feet 
thick,  and  mentions  also  its  appearance  in  Rodok  at  the  North  of  the 
Pang  Kong  Chq,  resting  there  unconformably  on  slate.  In  the 
limestone  layer  of  this  series  (about  150  feet  thick  or  more)  Captain 
AoBten  found  a  few  fossils  which  he  was  kind  enough  to  show  me. 
They  were  very  ill-preserved  and  fragmentary,  but  appeared  to 
Ksemble  some  forms  found  in  the  Kothair  bed  in  Kashmir  ;  some 
cyathophyllides  are  certainly  not  to  be  distinguished  from  those 
represented  at  figures  56  and  57,  Plate  VIL  Another  fossil  was 
apposed  to  be  the  radical  end  of  a  Calamite.  To  complicate  matters, 
the  ioBsils  were  declared  by  palasontologists  at  home  to  be  cretaceous. 
The  spedmeDB  are  so  bad,  that  I  apprehend  that  this  determination 
mast  have  rested  entirely  on  the  one  fossil  which  I  took  for  a  Cala- 
mite, and  which  was  regarded,  I  suppose,  as  a  Hippurite.  My 
own  impression  is,  that  the  limestone  is  identical  with  the  Kothair 
M  of  Kashmir,  and  therefore  either  the  uppermost  layer  of  the  car- 
lioniferous  or  perhaps  the  lowest  of  the  Triassic. 

Above  this  Upper  Indus  series  come  the  nearly  horizontal  grits 
md  coarse  sandstones  which  form  the  flats  called  in  Ladak  Chang 
Taog  and  Rang.  The  non-conformity  between  the  Indus  Series  and 
the  Chang  Tang  beds  is  not  conspicuous,  as  that  dips  at  a  very  low 
iiogle  and  these  are  nearly  horizontal.  There  is  also,  I  believe,  a 
great  similarity  of  lithological  character  between  the  two  formations^ 
one  being  merely  the  resettlement  of  the  other.  I  conceive  that 
tome  difficulty  may  be  experienced  occasionally  to  decide  where  one 
formation  ends  and  the  other  begins.  A  few  mammalian  bones  have 
Wn  found  in  the  Chang-tang  sandstone,  and  there  is  but  little  doubt 
that  this  bed  is  similar  to  the  sandstone  and  conglomerate  of  the 
Qreat  Thibet  plateau  to  the  north  of  the  Niti  Pass.  These  high 
horizontal  plateaux  of  conglomerate  and  sandstone  are  also  observed 

^  *  A  very  great  number  of  rivers  in  the  Himalaya  mn  part  of  their  course 
la  the  centre  of  a  denuded  antidinaL 
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in  tlie  Afghan  mountains,  where  they  are  called  in  Pooshtoo 
Bagzhie.  I  have  examined  some  of  these  ragzhies,  of  which  the 
pktean  of  Bushmuk  in  Waziristan  is  a  good  example  at  an  elevation 
of  7,000  feet,  and  I  feel  satisfied  of  their  flnvio-lacnstrine  origin 
and  of  their  age  being  posterior  to  the  final  upheaval  of  the  Hima- 
laya and  Afghan  mountains.* 

Zaskar  and  Eukshn  or  Rupshn  are  interesting  districts,  on  acconnt 
of  their  lakes,  numerous  hot  springs  and  borax  mines.  The  country 
is  an  elevated  labyrinth  of  mountains  and  valleys,  having  a  mean 
height  of  16,600  feet.  The  principal  peaks  are  the  Korsok  Too 
(above  20,000  feet)  and  the  Napko  Gondo  ;  but  there  are  great  many 
other  nameless  peaks  ;  the  passes  are  all  a  good  deal  above  17,000 
feet.  In  Zaskar  we  find  a  great  mass  of  gneiss  and  schist  which 
appears  to  be  the  eastern  extension  of  similar  rocks  which  begin  in 
Surii,  and,  after  entering  largely  in  the  formation  of  the  mountains 
of  the  highland  of  Zaskar,  are  prolonged  eastward  into  Rukshu,  where 
they  graduate  into  beds  of  metamorphic  slate  on  which  rest  fossili- 
ferous  rocks.  The  gneiss,  schist,  slate  and  limestone  are  all  stratified 
and  conformable  together,  and  they  all  dip  towards  the  S.  S.  W. 
The  limestone  appears  to  be  the  continuation  of  the  bed  of  limestone 
seen  in  Sum  reposing  on  the  gneiss  and  schist  of  the  foot  of  the  Ser 
and  Mer  peaks. 

The  occurrence  of  fossils  in  Rukshu  had  been  noticed  by  several 
travellers,  but  little  was  satisfactorily  known,  and  to  Captain  G. 
Austen  is  therefore  due  the  credit  of  having  first  brought  trustworthy 
fossils  from  Bukshu,  and  to  him  I  am  indebted  for  the  following 
details  : — 

Two  of  the  valleys  of  Rukshu  are  the  Tso  Moreri  valley  and  the 
Pang-po-loomba  ;  they  are  separated  one  from  the  other  by  the 
ridge  of  the  Korsok  Tso,  composed  of  granitoid  rocks  and  of  gneiss 
and  schist.  From  the  Pang-  po-loomba  (valley)  one  passes  into  the 
valley  of  the  Tsa  Rnp  (river)  by  the  Pang-po-la  (pass),  towards 
Zaskar.  This  Pang-po-loomba  (valley)  and  Pang-po-la  (pass)  are 
the    localities    where  fossilifcrous  beds    have    been    noticed.     The 

•  Col.  E.  Strachey  appears  inclined  to  regard  these  horizontal  beds  of  the 
Great  Thibet  plateau  as  oontomporary  of  the  Siwalik  hills  and  a  soa-formation. 
I  believe  that  both  hypotheses  are  uu tenable. 
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whole  bottom  of  the  valley  is  aneven  and  its  sontbem  portion  is 
formed  bj  beds  of  limestone  in  which  both  Captain  Austen  and  Mr. 
Mtrcadien  found  carboniferous  fossils  (No.  1.)  At  the  foot  of  the 
Pang-po*la  the  carboniferous  becomes  covered  by  a  muddy  sandstone 
(No.  2)  which  is,  however,  not  seen  in  situ  on  the  northern  slope  of 


rAICPO    LOOMJi* 

8edi(m  across  the  Pang-po-loomba  (valley)  and  Pang-po-la  (pass)  in  Bakshu 
from  a  aketch  by  Captain  Godwin  Austen  (approximate). 

the  Pang  Po,  but  of  which  numerous  debris  fill  the  ravines.  Above 
this  sandstone  is  found  Jurassic  limestone  (No.  3),  all  the  way  to 
the  top  of  the  pass,  full  of  Belemnites,  Ammonites,  EhynchoncUaa 
and  Terebratulse.  One  of  the  Rhynchonellse  collected  there  by  Captain 
Ansten  appears  identical  with  a  form  very  common  in  the  middle 
Oolite  of  Sheikh  Bodeen  in  the  Punjab. 

Having  crossed  the  top  of  the  pass  and  descending  towards  the 
Tsa  Rup  (river),  the  same  bed  of  muddy  sandstone  (apparently) 
•gain  crops  out.  It  is  there  interbedded  with  thin  beds  of  impure 
limestone,  and  in  these  beds  were  discovered  a  great  many  Belemnites 
in  fine  state  of  preservation.  Mr.  R.  A.  0.  Austen,  to  whom  the 
fossils  of  these  parts  were  forwarded,  pronounced  some  of  them  to  be 
Liasstc,  but  I  do  not  know  whether  these  liassic  forms  came  from 
the  muddy  sandstone  bed  or  from  beds  inferior  to  it. 

On  the  other  side  of  the  valley  of  the  Tsa  Bup,  some  beds  of  lime- 
stone, much  folded  and  bent,  again  appear,  but  they  showed  no 
fossils  and  their  age  is  therefore  unknown  ;  they  rest  against  beds  of 
slate  much  up«tilted  and  apparently  unconformable  to  the  limestone. 
At  the  back  of  the  slate  is  the  great  mass  of  the  Ser  and  Mer 
chain,  attaining  immense  height  and  crossed  by  passes  above  1G,500 
feet  high. 

75.  The  Tso  Moreri  is  the  largest  of  many  salt  lakes  which  form 
one  of  the  features  of  Bukshu.  It  is  14  miles  long  and  more  than 
15,000  feet  above  the  sea.  Its  water  is  very  salt  and  bitter,  though 
Mr.  Marcadieu  affirms  that  it  contains  only  one  part  of  saline  matter 
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in  10,000  parts  of  water  ;  the  saline  matter  is  sulphate  of  soda  and 
sulphate   of  lime.    Another  lake,   the   Karso-Talao,  ahout  6  miles 
long,  is  reported  hy  the  same  gentleman  to  contain  a  great  deal  of 
chloride  of  sodium  and  sulphate  of  soda,  with  a  little  carbonate  of 
lime  and  carbonate  of  soda.     These   two  lakes  are  said  to  be  sur- 
rounded  by   mountains   of  crystalline  rocks,  principally  mica-schists 
and  granite.     But  one  of  the   most   interesting  subjects  connected 
with  the  geology  of  Rukshu  is  the  existence  of  borax  in  the  valley 
of  Puga.     The  manner  in  which  it  occurs  as  an  efflorescence  is  too 
well  known  to  require  description  here,   but   one  cannot   but  regret 
that  Mr.   Marcadieu's  report  is  not  more  geological ;  indeed  it  can 
only  be  regarded  as  chemical,  and  the  geology  of  the  district  is  still 
a  work  to  be  done.    I  have  never  visited  Puga,   but,  from  the 
several  descriptions  of  it  I  have  read,  I  am  satisfied  that   the  borax 
ground  is  the  bottom  of  a  dried  up  lake.     The  analysis   of  impure 
borax  collected  at  Puga  shows  it  to  contain,  besides  borax,   sulphate 
of  soda,  sulphate  of  lime,  chloride  of  sodium  and  carbonate  of  soda. 
These  impurities  are  precisely  the  composition  of  the   Kullur  salt 
of  the  plains  of  the  Punjab  and  of  the  saline  matter  of  many  hot 
springs  and  salt  lakes  of  the  Himalaya  and  the   Salt  Sange,   and  it 
•ppears  to  me  evident  enough  that  the  lacustrine  mud  which  fills 
up  the  bottom  of  the  Puga  valley,  is  similar  to  the  alluvial  deposit 
of  the  Punjab.    Boracic  acid,   which  probably  once  rose  freely  to 
the  surface  of  a  small  lake  and  was  deposited  in  an  unoombined  state, 
is  now  arrested  by  the  bed  of  lacustrine  mud  which  fills  up  the 
fumarole  and  combines  with  some  of  the  salts  of  soda.     It  appeals 
therefore  much  to  be  regretted  that  an  attempt  was  not  made  to 
estimate  the  thickness  of  the  lacustrine  deposit  and  that  a  few  wells 
were  not  sunk  into  the  borax  ground  and  the  waters  and  gasei 
which  might  have  been  collected  in  these  wells  carefully  examined ; 
possibly  such  researches  and  experiments  might   have  led  the  way 
to  an  increase  of  the  present  supply,  and  to  a  system  of  collecting  the 
borax  or  boracic  acid  sufficiently  pure  not  to  require  refining. 

76.  In  Ladak,  Kukshu,  Sooroo  and  Zaskar,  no  fossils  were  ever 
found,  as  far  as  I  know,  older  than  those  of  the  carboniferous  forma- 
tion.  But  if  we  follow  the  great  valley,  between  the  Kailas  Range 
and  the  Ser  and  Mer  chain  towards  the  S.  E.  we  find,  on  the  other 
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ode  of  the  Satlej,  great  beds  of  limestone  rich  in  Silurian  fossils.* 
Mr.  Salter  has  recognised  the  following  genera  among  Captain 
StTM^ey's  fossils : — 

Cyrtoceras.        Ghoetetes^ 

Litnites.  Grinoid  Stems,  (fee* 

Tentaculitea 

Mnrchisonia* 

Ptilodictya. 

Mr.  Salter,  M.  Baitando  and  M.  de  Yemeuil,  who  saw  some  of  the 
fofisilR  collected  by  Golonel  Strachey,  agree  that  they  indicate  beds 
df  Lower  Silnrian.  We  shall  see  that  beds  of  Silurian  also  exists  in 
the  huge  mountains  to  the  north  of  Skardo  and  near  the  Mustak 
Paas  in  the  Korakoram  chain. 

Bat  let  UB  first  relate  what  Golonel  B.  Strachey  found  in  the  high 
nuges  south  of  the  Sutlej. 

The  Silurian  above  mentioned  rests  on  beds  of  slate  without  fossib, 
and  this  slate  rests  on  schists,  mica-schists  and  other  rocks  of  the 
metamorphic  group.  Then  above  the  Silurian  limestone,  some  beds 
of  carboniferous  must  exist,  though  they  were  not  found  in  situ 
by  the  explorer ;  Produeti^  Athyria  Rayssii  and  other  well  known 
fossils  were  found  in  loose  boulders  near  the  Niti  Pass.  I  believe 
also  that  some  of  the  shells  placed  by  Golonel  Strachey  and  Mr.  Salter 
in  other  groups  belong  really  to  the  carboniferous ;  such  is  the 
ChmUes  placed  by  Golonel  Strachey  in  the  Mnshelkalk,  but  trans- 
ferred to  the  carboniferous  by  Mr.  Salter ;  the  Ptilodictya  Fenea 
(Baiter),  the  narrow  variety,  which  I  have  found  in  carboniferous 
beds  in  Kashmir  ;  (it  was  naturally  placed  with  the  Silurian  fossils 
by  Mr  Salter,  on  account  of  the  Ptilodictya  having  been  found  as 
yet  only  in  Silurian  beds  in  Europe  and  America)  ;  the  Spiri/er 
Stracheyiiy  (Salter)  placed  among  the  Triassic  fossils  by  Mr.  Salter, 
and  which  is  common  enough  in  the  Weean  bed  of  carboniferous 
limestone  in  Elashmir ;  and  lastly  the  Spirifer  Rajah  (Spir,  Keilhavii^ 

*  On  tlie  geology  of  part  of  the  Himalaya  and  Tibet,  by  Capt.  &.  Strachey, 
Bengal  Engineers,  F.  G.  S.  in  Proceedings  Geological  Society  for  Jnno  1851, 
also  **  Palrontology  of  Niti  in  the  Northern  Himalaya,  being  deacriptions  and 
figures  of  the  Palseoxoi  and  Secondary  fossils  collected  by  Colonel  B.  Strachey 
B.  B."  «  Descriptions  by  T.  W.  Salter,  F.  <3l.  S.,  A.  L.  S.  and  H.  T.  Blanford. 
A.  B.  8.  M.,  F.  G.  S.— Calcutta  1865.'* 
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"Von  Bach),  which  has  been  removed  from  the  Trias  by  Dr.  Oldham, 
and  declared  to  belong  to  beds  anterior  to  that  epoch. 

There  is  therefore  a  strong  probability  that  both  the  Zeeawan 
bed  (Proditctus  semiretictdatus,  Athyris  Roysaii  <fec;)  and  the  Wecan 
bed  {Spir.  I.  Straeheyii,  Spir.  KeiUMvii)  exist  in  the  ranges  near  the 
Niti  Pass,  but  have  been  mnch  denuded  and  broken  in  loose  frag- 
ments along  the  section-  followed  by  Ck»lonel  R.  Strachey. 

Then  comes  what  Colonel  Strachey  supposed  to  be  Maschelkalk, 
and  which  Mr.  Salter  refers  to  the  Keaper  and  Hallstadt  bed  of  the 
Upper  Trias.  I  cannot  refrain  from  expressing  a  suspicion  that  a 
lew  of  the  shells  referred  to  these  beds  do  not  really  belong  to  them, 
and  that  fossils  of  various  ages  have  been  mixed,  either  from  collect- 
ing them,  without  due  care  being  paid  to  the  strata  in  which  thej 
were  respectively  found,  or  from  careless  packing.  There  is  sack 
a  great  likeness  between  the  figures  of  some  of  the  Triassic  Am- 
monites of  Mr.  Salter  and  those  of  the  carboniferous  ceratites  of 
M.  DeKoninck,*  (see  Amnwnitea  Blan/ordiiy  Salter,  nov.  sp.  and 
Ceratites  LyeUianuSf  Dekon.  nov.  sp.)  that  one  finds  it  difficult  to 
decide  between  these  two  great  authorities.  The  species  of  am- 
monites figured  in  the  Palaeontology  of  Niti  have  nearly  all  the 
ceratite-like  sutures  usual  in  triassic  ammonites  in  Europe,  and 
therefore  much  resemble  deKoninck*s  ceratites. 

It  may  be  advanced,  on  the  other  side,  that  M.  DeKoninck's 
ceratites  belong  to  triassio  beds  ;  but  these  ceratites  are  to  be 
seen  in  the  Rotta  Roh  associated  to  some  of  the  fossils  which  I 
have  given  as  characteristic  of  my  Weean  bed  of  the  carboniferous 
in  Kashmir  and  the  Punjab  ;  and  a  portion  at  least  of  this  Weean 
bed  would  have  then  to  be  made  over  to  tlie  Trias.  Unfortunate- 
ly for  this  view,  the  mixture  of  Weean  and  Zeeawan  fossils  in 
some  layers  of  the  Rottah  Roh  (described  in  para.  60  of  this 
paper),  does  not  allow  us  to  make  the  Weean  anything  but  car- 
boniferous, unless  we  are  prepared  to  regard  the  Prod,  semi-reticu- 
laius^  the  A.  Boyssii,   the    A,  Sahtilita  and  other  such   essentially 

•  "  Description  of  some  fonsils  from  India,  discovered  by  Dr.  A.  Fleming,  of 
Edinburgh."  By  Dr.  L.  de  Koninck,  F.  M.  C.  S.,  Professor  of  Chemistrjr  and 
Geology  in  the  University  of  Liege---Joiimal  Geological  Society  of  London, 
Vol,  XIX.  pw  1. 
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CArboniferoqs  fossils  as  occasional  inhabitants  of  tbe  Trios  II!  If 
we  are  prepared  to  stretch  the  point  so  far,  we  may  as  well  giv^ 
op  at  once  all  idea  of  successive  faunas. 

I  have,  since  writing  the  above,  found  in  the  Rottah  Roh,  some 
beds  containing  a  few  fossils  which  appear  Permian.  I  have  not 
yet  had  time  to  examine  the  fossils  with  care  ;  but  should  they 
prove  Permian  or  Saliferian  (St.  Cassian), — and  I  have  little  doubt 
that  they  will  be  found  to  belong  to  either  one  or  the  other  of 
these  formations, — ^the  presence  of  patches  of  such  a  bed  on  the  top 
of  the  carboniferous  would  explain  away,  in  a  great  measure,  the 
difSculties  I  have  now  been  consideiing. 

I  have  said  before  that  I  believe  the  Saliferian  of  Upper  India 
to  belong  to  the  Paikilitic  formation,  but  that  it  has  been  found 
impossible  as  yet  to  demonstrate  that  such  is  the  case.  The  dis- 
covery of  one  or  two  fossils  may  settle  the  question,  if  they  were 
forms  thoroughly  well  known  as  characteristic  of  the  Indian  Trias. 
The  study  of  the  fossiliferous  Triassic  beds  in  India  is  therefore  of 
the  greatest  interest ;  but  much  care  is  required  lest  the  mixture 
of  Palaoozoic  and  secondary  types  should  take  place  in  our  pack- 
ing boxes  and  not  in  nature,  and  we  thus  become  accustomed  to 
regard,  as  characteristic  of  the  Trias,  shells  which  really  belong 
either  to  the  carboniferous,  or.  to  the  Lias  and  Oolite. 

To  Colonel  R.  Strachey,  however,  is  due  the  honor  of  having 
fint  discovered  fossiliferous  Triassic  beds  in  the  Himalaya ;  and 
we  may  hope  that  much  light  will  be  thrown  on  the  Indian  fossils 
of  that  age  by  Dr.  Stoliczka,  in  his  expected  work  on  the  Geology 
of  SpitL 

Over  tbe  beds  last  described,  Oolonel  Strachey  found  Jurassic 
beds;  but  the  relation  between  the  Triassic  and  Jurassic  beds 
could  not  be  ascertained,  owing  to  a  g^eat  fault  running  parallel  to 
the  general  N.  W. — S.  E.  direction  of  the  Himalayan  ranges.  The 
flection  exposed  by  this  great  fault  is  at  least  5,000  or  6,000  feet  in 
thickness,  but  the  difficulties  of  the  route  prevented  Colonel  Strachey 
from  examining  it  from  top  to  bottom ;  the  lowest  beds  were  not 
6xamined.  The  hwest  which  were  examined  gave  forms  which  Pro- 
fessor B.  Forbes  was  inclined  to  identify  with  fossils  which  occur 
ia  the  fuller's  earth  and  cornbrash  of  England.  No  Liossic  forma 
were  discovered. 
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These  inferior  oolitic  beds  are  capped  by  dark  coloored  shales 
containing  belemnites  and  ammonites,  and  referred  by  Professor 
E.  Forbes  to  the  age  of  the  Oxford  clay.  These  shales  are  there- 
fore the  representatives  of  the  several  Jurassic  beds  we  have  already 
seen  in  several  parts  of  the  Himalaya  and  of  the  Punjab. 

The  oolitic  beds  are  covered  by  grits,  shales  and  limestone  of 
unknown  age,  and  finally  by  the  great  horizontal  bed  of  what 
Colonel  Strachey  considers  to  be  miocene  (SiwaUk)  sandstones  and 
conglomerates.  I  have  said  before  that  the  identity  of  these  sand- 
stones, grits  and  conglomerates  to  the  Siwalik  formation  is  far  from 
established,  and  that  there  are  more  reasons  for  considering  them 
pleistocene,  than  for  assuming  them  to  be  coeval  with  the  deposition 
of  the  Snb-Hiuialayan  tertiaries. 

77.  The  Kilas  Chain  is  of  less  elevation  than  the  Ser  and  Mer, 
and  its  peaks  are  neither  so  numerous,  nor  so  well  known  or  so  re- 
markable for  their  enormous  mantles  of  snow.  The  principal  snin- 
niit  is  the  Kailas  (or  Tise)  peak,  which  rises  to  22,000  feet  above 
the  sea,  in  longitude  81°  18',  and  is  therefore  far  to  the  S.  E.  of  our 
Western  Himalaya.  As  it  is,  however,  the  only  well  known  peak  of 
the  Chain,  I  have  called  the  whole  chain  from  its  name. 

The  Kilas  chain  begins  near  Mount  Haramash,   N.   of  Astor  and 
N.  W.  of  Baltistan,  and  is  traversed  near  Skardo  by  the  Shigar  river 
which  cuts  a  passage  across  the  range.     The  summit,  Mashknlla, 
(16,919)  towers  over  the  alluvial  plain  of  Skardo,  Shigar  and  Kuardo. 
This  mountain  is  mostly   granite  ;  its  spurs   show  a  great  deal  of 
metamorphic  slate  at  a  high  angle  of  dip  ;  and  the  little  hill  close  to 
Skardo,  evidently  an  off-shoot  of  the  Mashkulla,  is  composed  of  an 
imperiect  sbist.     All  along  the  left  bank  of  the  Shigar  river,  schists 
of  various  sorts,  especially  mica-schists,  and  micaceous  slates,  together 
with  metamorphic  marbles,  form  the  great  wall   of  mountains  that 
bound  the  Shigar  valley  to  the   N.   B.,    Following  the  road   which 
leads  from  Shigar  to  the  Thale  valley,  by  the  Thale  la  (pass)  Captain 
6.  Austen  discovered  some  beds  of   limestone,   resting  on  the  mica- 
slate,  and  I  have  coloureil  that  bed  of  limestone  Silurian  in  the  Map. 
My   reason   for  believing   it    to    be   Silurian  is   its   proximity  to 
limestone  beds  of  similar  appearance  and  position  at  the  Mashabroom, 
and  there,  I  believe^  decidedly  Silurian  ;  and  also  the  fact  that  the 
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discoverer  of  the  bed  found  there  a  few  fragments  of  fossils  which 
he  r^g;arded  as  Palieeozoic,  though  different  from  any  of  the  carboni- 
feroos  fonns  which  we  found  together  in  Kashmir.  There  is  there- 
fore presumption  that  this  bed  is  Silurian,  though  of  course  it  is 
merely  a  presumption.  I  have  also  assumed  that  a  bed  of  limestone, 
wen  to  the  South  of  Skardo,  between  that  town  and  the  Deosai 
(plain),  is  Silunan.  We  shall  see  the  bed  discovered  at  the  Masha* 
iMTOom,  when  we  describe  the  Karakoram  Chain. 

From  Skardo  towards  the  S.  E.,  the  Kilas  Chain  appears  to  be 
nothing  but  a  great  granitic  wall,  along  the  foot  of  which  runs  the 
Iiidns.  Near  L^  in  Ladak  the  range  is  crossed  by  the  Digor  La 
(p«»),  the  road  going  through  a  succession  of  granitic  rocks. 

78.  Between  the  Kilas  and  Karakoram  Chains,  we  find  the 
ragged  district  of  northern  Baltistan,  the  valleys  of  Saltoro,  Nubra 
Shayokh  and  the  Chinese  province  of  Rodok.  In  the  country  of 
tbe  Baltts,  the  Kilas  and  Korakoram  Chains  approach  each  other 
to  within  about  45  miles,  as  the  crow  flies,  from  range  to  range ; 
wliilst  on  the  contrary  the  chains  diverge  as  we  proceed  towards 
the  8.  E.,  the  Korakoram  chain  having  apparently  a  less  south- 
^wd  direction  that  the  other  parallels  of  the  Himalaya.  In  northern 
Baltistan,  consequently,  we  find  the  country  covered  with  mountains, 
cot  with  deep  narrow  valleys  and  mantled  with  immense  glaciers  ;* 
in  Radok  on  the  contrary  high  plateaux  are  abundant,  and  form  to 
the  north  of  the  Pang  Chong  Tso  (lake)  and  Pang  Chong  La  (pass) 
considerable  plains^  14,000  to  15,000  feet  above  the  sea,  arid  and  rain- 
less, often  not  presenting  a  shrub  for  several  marches ;  high  deserts 
on  which  roam  a  thin  population  of  nomade  Turkomans  who  graze 
shawl-wool  goats  on  the  scarce  and  far-between  Aghil  or  grassy 
^es  of  these  inhospitable  regions. 

There  is  no  doubt  that  these  high  plateaux  are  similar  in  origin, 
Age,  and  appearance  to  the  great  Thibet  plateau  through  which  runs 
the  Sotlej,  to  the  north  of  the  Niti  pass,  and  described  by  Colonel 
B.  Strachey ;  and  also  to  the  Chang  Tang  and  Kong  plateaux  of 
I^dak.    All  these  high  plateaux  present  a  horizontal  stratification  ; 

*  **  On  tlie  Glaciers  of  the  Mnstakh  Range/'  by  Captain  H.  G.  Austen, 
F.  R.  6.  8.,  Ac,  read  before  the  Boyal  Geographical  Society,  London,  on  tho 
11th  Jannaiy,  1864. 
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and  it  appears  therefore  impossible  to  regard  them  otherwise  than 
as  accumulations  of  debris  washed  from  the  ranges  into  the  great 
troughs  between  these  ranges,  and  therefore  posterior  to  the  great 
final  upheaval  of  the  Himalayas. 

Very  little  is  known  of  the  nature  of  the  rocks  forming  the  ridges, 
ranges  and  spurs  in  Saltoro^  Nuha  and  Shayokh.  Dr.  Thomson,* 
on  native  information  (Izzet  Ullah),  tells  us  that  the  rocks  of  the 
Shayokh  and  Nuha  valleys  are  in  great  part  primitive  limestone. 
^'  The  limestone  continues  towards  Rodok  and  the  water  of  the  Pang 
Gong  Tso  (lake)  hold  a  sufficient  quantity  of  lime  to  form  a  cal- 
careous deposit  which  cements  the  pebbles  together  in  patches  of 
concrete  at  the  bottom  of  the  lake.''  The  water  of  the  Pang  Chong 
Tso  is  sufficiently  brackish  not  to  be  fit  for  drink,  and  it  has  a  bitter- 
ness probably  due  to  sulphates  of  Soda  and  of  Magnesia.  From  the 
examination  of  a  specimen  of  the  calcacerous  incrustation  which  is 
formed  pn  the  shore  of  the  lake,  I  found  that  Magnesia  is  about  as 
abundant  as  lime. 

An  extremely  pretty  species  of  Limnea  or  rather  Physa  once  lived 
in  the  lake,  and  dead  shells  of  it  are  abundantly  found  in  the  band 
of  tufaceous  deposit,  a  few  feet  above  the  present  level  of  the  water. 
These  shells  no  longer  exist  in  the  lake  (Austen).  They  have  pro- 
bably been  destroyed  by  the  diminution  and  concentration  of  the 
brackish  water. 

General  Cunningham  informs  usf  that  the  rocks  of  all  the  high 
ranges  and  peaks  of  Rodok  are  granite  and  gneiss,  and  this  appears 
to  be  highly  probable.  Metamorphic  rocks  also  abound ;  the 
mountains  near  the  Pang  Chong  Tso  containing  a  great  deal  of 
mica-schists ;  and  crystalline  marble  is  also  found  on  the  shore  of  the 
lake,  apparently  in  immediate  contact  with  granitoid  rocks. 

In  the  northern  portion  of  Rodok  some  hot  springs  exist  in  a 
locality  called  Chong  Chin  Mo  ;  there  water  deposits  largely  a  grey 
tufa  which  is  composed  of  carbonate  of  lime,  sulphate  of  lime  and 
sulphate  of  soda.  Such  tufa  is  common  near  the  warm  springs  of 
the  saliferian  in  the  Punjab.  Its  composition  is  also  that  of  tbe 
saline  impurities  of  the  brackish  lake  of  Tso  Moreri  in    Rukshn,  and 

•    **  Ladak,"  by  General  Canningham,  R.  B. 
t    *'  Ladak,"  by  General  Cunningham,  B.  E. 
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of  the  efflorescence  which  accompanies  the  borax  at  Pnga.  From 
tbe  extensive  beds  of  gypsam  and  impure  salt  found  in  Rukshn,  little 
doabt  can  be  entertained  that  the  saliferian  is  there  well  developed , 
ind  bj  analogy  it  is  to  be  presumed  that  the  same  foimation  is 
also  to  be  seen  in  Rodok.  Borax  is  said  to  be  exported  from  Rodok 
in  large  clean  crystals,  bnt  I  do  not  know  whence  they  are  obtained  ; 
that  it  does  come  from  Rodok  appears  however  pretty  certain  ;  and 
that  is  another  resemblance  with  Rnkshn,  and  another  reason  for 
beUeving  that  the  saliferian  is  probably  well  developed  in  Rodok,  and 
i&  there  accompanied  by  hot  springs  and  fumaroles  exhaling  boracic 
acid. 

I  have  never  seen  any  fossil  which  had  been  brought  from  Rodok, 
Shayokh  or  Nuba  ;  it  is  impossible  therefore  to  say  to  what  age 
belong  the  beds  of  limestone  mentioned  by  Dr.  Thomson.  The  beds 
are  called  '^  primitive  limestone  ;"  but  as  Jacquemont,  Yigne,  Thopi- 
iofi  and  others  speak  sometimes  of  fossiliferous  limestone  (such  as  the 
Manas  Bal  limestone  in  Kashmir)  as  ''  primitive/'  it  is  difficult  to 
know  for  certain  what  is  meant  by  that  somewhat  antiquated  term. 

79.  The  Korakoram  Chain  is  a  range  of  very  great  extent,  begin- 
ning  at  the  Pamer  Steppes  and  reaching  to  the  S.  E.  as  far  as  the 
centre  of  Thibet  in  longitude  E.  94""  and  as  low  as  latitude  N.  30"". 
The  plateau  near  its  south-western  slope  is  from  15,000  to  17,000  feet 
high,  and  is  an  arid  tract  of  horizontal  alluvian  covered  with  loose 
atones  and  supporting  very  little  vegetation  ;  more  to  the  north  it  is 
a  labyrinth  of  wild  valleys.  Near  the  Mashabroom  mountain  (above 
26,000  feet)  the  soil  of  the  valleys  between  the  spurs  is  to  a  great 
extent  covered  by  glaciers  ;  where  not  so  covered,  it  is  often  au 
indurated  clay  strewed  with  debris  of  pale  limestone  a  good  deal 
worn  and  weathered,  and  with  globular  cystideae  in  very  great 
abundance.  Mr.  Ryall,  of  the  Great  Trigonometrical  Survey,  gave 
me  one  of  the  pieces  of  limestone  and  some  of  the  fossils.  The  lime« 
stone  is  an  argillaceous  dolomitic  limestone,  pale  yellowish  brown,  with 
a  few  patches  pale  blue,  weathering  like  frosted  glass,  and  resembling 
a  good  deal  of  the  rocks  of  the  Weean  and  Kothair  groups  of 
carboniferous  limestone.  The  sphttronites^  however,  point  to  a  Silurian 
epoch,  these  cchinoderms  having  not  been  found  as  yet  in  formations 
posterior  to  the  Wenlock  limestoue. 
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The  sphoTonites  of  the  Mashabroom  are  probably  a  new  species ; 
they  were  found  in  considerable  variety^  from  the  size  of  a  small 
walnnt  to  that  of  a  large  orange  ;  the  largest  were  perfectly  round  and 
polished  like  a  cricket  ball,  without  warts,  spines  or  facettes,  pierced 
by  numerous  pores.  Some  of  the  smaller  have  the  stems  scarcely  visible 
(fi^.  6,  PI.  VIII),  and  are  covered  either  with  large  tracts  set  well 
apart  or  with  smaller  ones  set  closer  ;  some  spines  are  depressed 
or  lenticular ;  all  are  pierced  by  innumerable  pores,  none  shows  traces 
of  polygonal  plates ;  moutb  not  to  be  seen  in  any  of  the  specimens  I 
have  examined.  (See  figs.  5,  and  6,  pi.  YIII  and  plate  IX  fig.  1.)  The 
discoverer,  not  being  a  geologist,  did  not  look  for  other  fossils :  the 
cystidese  were  so  numerous  and  so  curious  in  appearance,  that  they 
gave  quite  a  peculiar  aspect  to  the  ground. 

The  Mashabroom  is  stratified  to  its  very  summit,  the  beds  being 
limestone  and  shales,  dipping  towards  the  S.,  at  a  moderate  angle. 
This  stratification  is  so  well  marked,  that  it  can  be  distinctly  noticed 
from  a  long  way  o£f.  These  sedimentary  beds  repose  on  metamor- 
phic  layers  of  mica*schist  and  gneiss.  The  limestone  is  extremely 
rich  in  magnesia,  principally  towards  the  base  of  the  bed,  where  it 
passes  into  Steatite  in  patches  (Austen).  Some  of  the  Serpentine 
and  Jade  (compact  Tremolite)  brought  to  Srinuggur  and  there 
worked  into  ornamental  articles  by  the  stone-cutters  of  that  city, 
come,  I  believe,  from  the  neighbourhood  of  the  Mustak  Bange  and 
of  Mashabroom,  though  the  greater  quantity  is  supposed  to  be  derived 
from  the  Yarkandkass  valley  and  the  Kuen-Luen  Chain  in  Ehotan. 
There  can  be  little  doubt  that  the  limestone  of  the  Mashabroom  is 
the  parent  bed  of  the  cystidece  found  in  the  valley  between  two  of 
the  spurs  of  that  mountain  ;  and  at  least  a  portion  of  the  limestone 
of  Mashabroom  is  Silurian, 

The   following    sketch>section  embodies    the  information  kindly 
given  me  by  Mr.  Byall  and  Captain  G.  Austen. 
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1,  granite;  2,  gneiss  and  mica- 
schist;  3,  sandy  shales  and  coarse 
slate  without  fossils;  4,  pale  dolo- 
mitic  limestone  containing  patches  of 
Steatite ;  6,  pale  ochre-coloured  lime- 
stone, the  prohable  parent  rock  of  the 
Sphseronites  found  at  the  foot  of  the 
mountain. 

To  the  north  of  the  great  glacier 
Baltoro  is  that  portion  of  the  Kora- 
koram  Kange  known  as  the  Mustakh 
and  crossed  by  the  Mustakh  Pass  at 
an  elevation  of  18,400  feet.  The 
whole  S.  Western  face  of  this  Mus- 
takh is  covered  by  enormous  glaciers 
through  which  the  rocky  spurs  of 
the  mountains  rise  like  islands  and 
promontories.  These  rocks  Captain 
Godwin-Austen  found  to  be  lime- 
stone dipping  to  the  N.  E.,  but  he 
failed  to  find  fossils  in  it,  though  he 
noticed  traces  and  fragments  of  orga- 
nisms. It  is  so  very  probable  that 
these  beds  are  a  continuation  of  the 
limestone  of  the  Masha  Brum,  that  I 
have  not  hesitated  to  colour  them  in 
the  map  as  Silurian.  Of  course,  this 
requires  confirmation.  Unfortunately 
the  difficulties  of  reaching  even  the 
foot  of  these  gigantic  mountains  are 
nearly  insurmountable. 

80.  I  could  not  get  any  informa- 
tion on  the  nature  of  the  rocks  form- 
ing the  remainder  of  the  Korakoram 
Chain.  The  few  European  travellere 
who  ever  saw  the  chain,  agree,  I 
believe,  in  representing  it  as  being 
•mostly  composed  of  granite. 
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On  the  other  side  of  the  chain  we  find,  between  it  and  the  next 
parallel,  viz,  the  Knen-Lnen  Chain,  the  valley  of    the  Yarkandkash 
(river),    which    extends   from    the  Korakoram  or  Yarkand  pass  te 
Tashgurkhan,  and  the  Akzai  Chin  or  White  Desert,  which   is  con- 
tinued towards  the  S.  E.,  nobody  knows  how   far.    The  valley  of 
the  Yarkand  river  and  the   Akzai  Chin  are  separated  one  from  the 
other  by  a  low  ridge  of  raonntains  similar  to  the  masses  of  mountains 
found  between  the  other  great  chains  of  the  Himalaya.     All  we  know 
of  the  valley  of  the  Yarkandkash  is  that   some  mines   of    rock-salt 
occur  there,  and  that  both  in  the  beds  of  the  Yarkandkash  and  Eara- 
kash  and  in  the  the  ravines  of  the   neighbourhood,  some   pebbles  are 
collected  and  used  for  cheap  jewellery  ;  and  these  pebbles   are  either 
quartzy  stones  or  rocks   decidedly   volcanic.     There  is    apparently 
some  analogy  between  these  mountains  and   thos#   of  the  centre  of 
Rupshu  and  of  Ladak.     The  Akzai  plain  is  also  very  similar  to  the 
countries  just  mentioned,  in  at  least   the   one   cjiaracter  of  being  an 
elevated,  rainless  desert,  spotted  with  small  lakes,  some   fresh,  and 
others  salt. 

It  is  superfluous  to  say  that  I  know  nothing  of  the  Geology  of  the 
Yarkandkash  and  Karakash  valleys  and  of  the  Aksai  Chin  ;  neither 
is  there  anything  known  of  the  formation  of  the  Kuen  Lnen  or 
Piryukh  Chain,  except  that  it  is  reported  to  contain  valuable  copper 
and  gold  mines.  Another  small  chain  or  range,  half  way  between 
the  Kuen  Luen  and  Yarkand  seems  to  be  the  last  parallel  of  the 
Himalaya.  Yarkand  is  supposed  to  be  in  latitude  N.  38°  and  about 
5000  feet  above  the  sea.  From  the  top  of  the  Korakoram  pass  to 
the  foot  of  the  hills,  the  distance  is  approximately  110  miles,  and  the 
descent  13,000  feet  or  about  118  feet  per  mile,  a  mild  slope,  for  a 
mountainous  country. 

(To  he  continued,) 
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GnUnhkUiom  to- Indian  Malacology,  No.  VIIL  List  of  Estuary  shells 
collected  in  the  delta  of  the  Ibawadt,  in  Pbqu,  with  descriptions 
of  the  new  species.  By  WilliamT^  Blanfobd,  A.B.  8,  if.,  jP.  O,  8,, 
Cor^  Mem^  Z,  8.  dc; 

[BeoeivedUth  November,  1866.] 

A  short  visit  to  Oalcntta,  and  access  to  various  works  oh  conchology 
wMchhave,  for  some  years  past,  been  beyond  my  reach,  have  enabled  me 
to  prepare  the  following,  list  of  the  species  of  mollnsca  collected  by 
me  in  the  Pegn.  delta  daring  the  early  portion  of  1862.  In  March 
and  April  of  that  year,  whilst  engaged  in  the  Geological  Sarvey  of 
the  country  south  of  Bassein,  I>  was  compelled  to  traverse  the  net* 
work  of  creeks  which  intersect  the  Irawaddy  delta  in  every  direction, 
ind,  in  so -doing,  I  had  many  opportunities  of  searching  for  the  various 
nollusea  inhabiting,  the  channels  of  brackish  and  salt  water. 

The  western  portion  of  the  Irawady  delta  south  of  Bassein  is  of 
peeutiar  character.  Instead  of  the  endless  alluvial  flat  which  is  usually 
alone  met  with  near  the  mouth  of  large  rivers,  the  country  is  frequently 
nndnlating,  and  even,  in  places,  hilly;  the  hills  being  surrounded  by 
plains  of  alluvial  soil  intersected  by  tidal  channels.  Bock  not 
nnfrequently  occurs  in  these  creeks,  and  affords- a  habitat  for  many 
moUusca  which  are  not  met  with  in  the  usual  muddv  flats. 

The  Bassein  rfver  itself,  one  of  the  numerous  mouths  of  the 
Iniwady,  like  the  Mutlah  and  other  great  channels  of  the  Ganges 
delta,  is  at  present  rather  an  arm  of  the  sea  than  a  river;  as  it 
leceives  no  fresh  water  directly  from  the  Irawady  except  during  the 
height  of  the  rains.  In  the  cold  weather  the  water  is  perfectly  salt 
for  many  miles  above  the  mouth,  and  marine  animals  abound.  Thus 
for  many  days^  during  the  time  I  was  traversing  the  neighbourhood, 
the  water  swarmed  with  Medusa.  The  volume  of  fresh  water  which 
pours  into  the  Bassein  river  can  at  no  time  be  very  large,  for  the  mollus* 
ea  which  inhabit  the  southern  side  of  Nograis  Island,. some  distance 
within  the  mouth  of  the  river,  are  typically  marine,  comprising  species 
^l  Parmopliorus,  Triforis,  TrooHius,  Chama,  &c.,  and  not  including  any 
of  the  usual  estuary  forms  Assiinlnia^  Amphibola,  NeritinOj  (fee,  whilst 
at  Poorian  Point  and  Pagoda  Point,  the  two  headlands  which  form    • 
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the  entrance  to  the  Bassein  river,  precisely  the  same  mollaaca  occnr  as 
along  the  Arakan  coast  near  Cape  Negrais.*  At  the  months  of  those 
channels  by  which  the  mass  of  fresh  water  ponred  down  by  the  Lrawady 
reaches  the  sea,  I  do  not  think  that  any  typically  marine  animals  are 
met  with,  nor  conld  they  exist,  for,  in  the  height  of  the  rains,  I  have 
found  the  water  outside  the  mouth  of  the  Rangoon  river  perfectly 
fresh  and  drinkable,  and  yet  this  is  only  a  minor  channel  compared 
to  the  Ghinabuckeer  and  the  neighbouring  branches,  down  which  the 
great  bulk  of  the  water  pours. 

To  the  greater  saltness  of  the  Bassein  river  I  attribute  the  presence 
of  the  numerous  marine  types  mentioned  in  the  following  list.  It 
will  be  seen  that  a  few  distinctly  marine  species  were  met  with  ;  the 
number,  however,  was  small.  There  are  also  in  the  list  two  or  three 
genera,  forms  of  which  do  not  appear  to  have  been  hitherto  found  in 
estuaries,  c.  g,  Tectura^  Sphenia,  Scalaria  ;  whilst,  on  the  other  hand, 
the  genus  Scaphula  had  previously  only  been  met  with  in  fresh  water. 

The  fauna  and  flora  of  the  L*awady  delta  appear  to  be  twofold.f 
Farther  from  the  sea,  where  the  water  is  more  or  less  brackish,  the 
creeks  are  mostly  narrow  and  deep,  with  steep  banks,  which  are 
covered  at  high  water,  and  bordered  by  an  unbroken  belt  of  salt 
Bwamp,  in  which  grow  high  trees,  chiefly  of  Bruguieria  gymnorhiza  f 
The  views  along  the  creeks,  with  their  borders  of  dense  high  forest, 
arc  often  of  great  beauty.  This  belt  of  salt  swamp  and  high  trees 
varies  much  in  breadth,  from  a  few  yards  to  half  a  niile  or  more ;  inside 
it  are  either  open  plains,  which,  if  uncultivated^  are  covered  with  high 
grass,  or  else  rises,  usually  of  gravel,  occasionally  of  rock,  which  are 
covered  with  jungle. 

The  moUusks  of  this  tract  comprise  Neritina  depressa^  N,  dbttua  and 
N,  Smithii ;  the  species  of  Tectura^  Modiola,  Martesia  and  Sj^eni* 
named  in  the  following  list  are  met  with  wherever  rocks  occur; 
Scaphula  is  found  under  stones.  Auricula  and  Cyrena  inhabit  the  salt 
swamp.  Teredo  perforates  the  dead  trees.  Neritina  cornucopia  is 
principally  met  with  in  this  region,  but  is  also  found  lower  down  the 

*  Amongst  others,  I  found  species  of  Bolium^  JRictnula,  BaneUa^  fto. 

1 1  rogrot  that  my  want  of  knowledge  of  botany  and  the  paucity  of  the  obser- 
vations I  was  able  to  make  npon  the  zoology,  prevent  me  from  entering  foi\j 
into  this  subject.  I  can  merely  point  oat  the  fact  thai  a  distinction  exists  betwees 
the  fauna  and  flora  of  the  delta  nearer  to  the  coast,  and  that  found  farther  i&* 
laud|  and  illustrate  it  in  the  single  instance  of  the  molliisca. 
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estnaries :  Littorina  melanostoma  also  occasionally  occars,  but  its  homo 
is  nearer  the  sea. 

Lower  down  where  the  creeks  are  broader,  the  belt  of  salt  swamp 
is  narrower  in  general,  and  a  broad  shelving  muddy  shore  succeeds, 
the  upper  portion  covered  by  a  thick  forest  of  Avicensta,  while  lower 
down  Nipa  palms  frequently  occur.  The  beauty  of  the  wide  creeks  is 
greatly  enhanced  by  the  broad  fringe  of  the  bright  green  Avicensia^ 
over  the  tops  of  which  the  summits  of  hills,  covered  with  dense  green 
forest,  are  frequently  visible.*  On  the  sloping  muddy  shore  species 
of  Potamides^  Assimima,  Amphibola,  Phcotremaj  Haminea^  Stenothyra  ; 
Area  granosa,  Nassa  planicostata^  and  Colunibella  Dticlosiana  are  to 
be  met  with.  On  the  stems  of  the  Nipa  and  on  the  mangrove  bushes 
Neritina  crepidularia  and  N,  cornucopia^  Littorina  nielanostoma  and 
L,  scahra  are  found  in  abundance. 

I  have  only  included  in  the  present  list  those  shells  from  the  Bas- 
sein  river  which  are  found  above  Negrais  Island,  for  the  reasons  al« 
ready  stated.  I  regret  that  the  list  is  not  more  perfect,  and  that  I  am 
obliged  to  leave  a  few  specimens  undetermined.  On  the  other  hand 
ihe  majority  have  been  carefully  compared,  and  the  names  quoted 
i&ay,  I  think,  in  most  cases,  be  relied  upon.  Immediately  after 
leaving  Pegu,  I  was  in  England  for  a  few  months ;  and  owing  to  the 
kindness  of  the  late  Mr.  S.  P.  Woodward,  of  Mr.  Arthur  Adams,  and 
especially  of  the  late  Mr.  Hugh  Cuming,  who  allowed  me  to  compare 
my  shells  with  the  original  types  in  his  unrivalled  cabinet,  I  was 
enabled  to  determine,  not  merely  my  estuary  collections,  but  also  a 
much  more  numerous  series  of  marine  species  from  the  Arakan  coast, 
in  a  manner  which  would  have  been  simply  impossible  in  India. 

Unfortunately,  during  the  years  which  have  elapsed  since  these  shells 
wete  compared,  a  few  have  been  mislaid  or  lost  during  constant  tra- 
velling in  various  parts  of  India.  Still  I  hope  that  this  list  may  have 
some  value  as  a  contribution  to  our  knowledge  both  of  the  geographi* 
cal  distribution  and  of  the  habitats  of  mollusca.  Several  of  the  species 
named,  and  some  of  the  genera  have,  so  far  as  I  am  aware,  never  before 

*  So  great  is  the  height  of  the  trees  friogping  tho  upper  creeks,  and  so  com- 
pletely do  they  shut  out  all  the  surroandiiig  couutry ,  that  I  was  working  amongst 
ibem  for  seyenvl  days  in  iguorauce  of  the  existence  of  hills  ucurly  lUOO  lee  t 
l^gh  within  15  or  20  miles  of  me. 
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been  shewn  to  inhftbit  tbe  estuaries  of  India  or  Burma.  Our  estuary 
lists  have  hitherto  been  almost  as  imperfect  as  our  catalogues  of  marine 
species ;  almost  all  that  is  known  of  the  molluscan  inhabitants  of  our 
deltas  being  due  to  the  labours  of  Mr.  Benson,  who  has  described  many 
of  the  forms  found  in  the  Ganges. 

It  is,  of  course,  highly  improbable  that  the  present  list  is  nearly 
complete.  Only  a  very  small  portion  of  the  Irawadi  delta  was  ex- 
amined, and  that  imperfectly.  Still  the  number  of  species  is  consider- 
able, and  probably  includes  all  those  which  are  most  abundant.  A  few 
forms  since  found  by  Mr.  Theobald  and  Mr.  Eedden  will  be  noted  in 
their  place. 

The  classification  employed  is  mainly  that  of  Messrs.  H.  and  A. 
Adams,  in  the  Genera  of  Recent  MoUusca.  I  have  not,  however,  fol- 
lowed those  authors  in  employing  the  obscure  and  forgotten  generic 
terms  of  Klein,  Montfort  and  others  I  have  only  deviated  from  their 
arrangement  in  one  essential  particular,  vie.,  the  transfer  of  Assiminia 
from  the  vicinity  of  Helix^  from  which  it  differs  in  every  point  of 
structure,  to  that  of  Littoritta,  to  which  it  is  closely  allied.  If  it  be 
objected  that  Assiminia  is  as  closely  related  to  Cyclostoma  as  it  is  to 
LUtorina,  I  can  only  suggest  that  Cyclostoma  be  also  relegated-  to  the 
same  position  in  the  neighbourhood  of  lAttorina, 

Class  GASTEROPODA, 

Sub-class  PHOSOBRANCHIATA. 
Family  BUCCINIDJE. 

Ko.  1,  Nassa  plaaiioostata,  A.  Adams. 

Estuary  of  the  Bassein  river,  creeping  upon  mud  between  tidemarks. 
Scarce.  * 

No.  2,  Furpiira  bituberoularis,  Lanh 

Not  common.  Found  in  the  lower  part  of  the  delta,  with  the  next 
species. 

Family  MITRID^. 

No.  3,  Cohunbella  Duolozianay  Sow. 

Found  in  abundance  at  one  spot  in  the  estuary  of  the  Bassein  river, 
amongst  stones  with  mud.  The  specimens  were  ummually  fine.  I 
also  met  with  this  shell  on  the  mud  flats  of  Rumri  Island,  coast  of 
Arakan. 
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Family  SGALABIABiB  (Scalida,  H.  and  A.  Adams.) 

No.  i,  Scalaria,  sp. 

A  miniite  species,  apparently  new.  As  I  possess  bnt  a  solitary 
specimen,  which  is  not  in  the  best  possible  order,  I  hesitate  to  de- 
acribe  it.  It  is  one  of  the  smallest  forms  known,  measuring  only  3 
millimetres  in  length.  It  was  found  under  stones  in  the  Myittaya 
creek« 

Family  CEBITHIID-ffi. 

No.  5,  Cerithitun  (Vertagos)  obelisous,  Bom. 

A  single  specimen  was  found  at  Port  Dalhousie. 
No.  6,  Potamides  (Tympanotonos)  alatus,  Phil. 
No.  7,  PotamideB  (Tympanotonos)  euriptera,  A.  Ad. 

Both  this  and  the  last  species  are  met  with  abundantly  on  mud 
between  tide  marks,  not  far  from  the  sea.     They  also  occur  on  the  sea 
coast  where  it  is  muddy. 
No.  8,  Potamides  (Telesoopimn)  foscnSy  Chemn. 

Common  on  mud  between  tidemarks,  where  the  water  is  completely 
salt. 

Besides  the  above,  a  species  of  Ceritliidea  has  been  found  by  Mr* 
Theobald  in  the  estuaries  of  Burma.    I  did  not  meet  with  it. 

Family  LITTOEINID-^. 

No.  9,  Littorina  melanostomay  Gray. 

Very  abundant  upon  "  mangrove"  trees,  close  to  high  water  mark* 
No.  10,  L.  scabra,  L. 

Occurs  with  the  last,  which  appears  to  pass  into  it.     Two  varieties 
of  this  form  occur,  one  more  coarsely  sculptured  and  more  stoutly 
keeled  than  the  other. 
No.  11,  L.  Eic-zaOy  Ghemn. 

Syn.    L.  undulaia^  Gray. 

This  species  is  frequently  found  on  the  sea  coast,  especially  near 
xnoaths  of  rivers.  In  the  estuary  of  the  Basscin  river,  it  occurs  to- 
gether with  true  estuarine  forms.  It  is  met  with  on  stones  and  dead 
wood,  close  to  high  water  mark. 

Family  ASSIMINUD^. 

No  12,  Assiminia  rnbeUa,  W.  Blanf.  pi.  II.  fig.  11. 12. 
A  small  roundly  ovate^  dull  red  species,  which  occurs  abundantly 
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near  Port  Dalhonsic,  on  mnd  between  tidemarks.  It  is  a  characteristic 
Asstmintaj  though  much  shorter  and  rounder  than  the  Bengal  speciea 
A .  Francesiay  Oray,  and  belonging  in  fact  to  a  different  section  of  the 
genus.  It  is  closely  allied  to  some  Singapore  species  and  also  to  A, 
marginata^  Leith,  which  inhabits  Bombay,  but  may  be  distinguished 
from  all  by  the  double  marginal  impressed  line  below  the  suture. 

The  animal  is  deep  red,  with  a  black  spot  upon  each  of  the  lobes 
into  which  the  proboscis  is  divided.  The  eyes  are  at  the  top  of  the 
short  tentacles. 

Family  RISSOID-ffi. 
Ibavadia,  n.  g. 

Teiita  imperforatay  turritay  spiraliter  costatOy  soliday  eptdermtde  fec/a : 
apertura  ovatay  Integra  y  ant  ice  obsolete  effma  ;  peristomate  recto,  extut 
variciformi-incrassatOy  intus  dilatato. 

Animal  f  Operculum  f 

Shell  imperforate,  turrited,  spirally  ribbed,  rather  thick,  covered 
with  an  epidermis.     Aperture  ovate,  without  a  canal,  slightly  effnsa 
in  front ;  peristome  straight,  not  sinuate,  with  an  external  varix,  and 
slightly  expanded  within.     Animal  and  operculum  unknown. 
No.  13,  Iravadia  ornata,  n.  sp.    PI.  11.  fig.  13.  14. 

Testa  turritay  decollata,  suhcylindricay  (junior  elongato-conira), 
soliday  spiraliter  costatay  inter  costas  con/ertim  verticaliter  costulataj  svb 
epidermide  olivaccd  vel  fcrrugined  albida,  Anfr»  superst,  3-4,  rotnn- 
datiy  superi  trihuSy  penult imus  quatuory  ultimus  sex  costis  spiraUhm 
omati,  hoc  juxta  aperturam  paulo  ascendente.  Apertura  stib-verticaliSy 
elUpticay  inius  alba,  (in  testd  juniori  postice  angulata)y  antice  suhangn- 
lata  et  in  testd  adultd  obsolete  effusa,  in  juniori  suhcanalictdaia ; 
peristoma  extus  incrassatuniy  nodoso-variciformCy  nodis  costis  spiralibus 
congrueiUihiLSy  intus  vix  expansum,     Operc,  f 

Long,  4J,  diam.  2J  mill. 

Shell  turrited,  decollated  (the  young  shell  elongately  conical,)  thick, 
spirally  ridged,  with  close  vertical  costulation  between  the  ridge^ 
white,  with  a  brownish  or  olive  epidermis.  Whorls  apparently  about 
6,  when  perfect,  but  only  3  or  4  remain  in  all  the  specimens  collected; 
body  whorl  with  6  spiral  ribs,  of  which  4  only  appear  on  the  penul- 
timate whorl,  and  3  on  the  upper  whorls,  the  lower  ribs  being  con- 
cealed.   On  all  the  upper  whorls  the  2nd  and  3rd  ridges  are  th« 
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strongest.  Those  near  the  sntare,  both  above  and  below,  are  less  strongr 
\j  marked,  and  are  occasionally  obsolete.  On-  the  last  whorl  the  up- 
pennost  ridge  near  the  satare  is  alone  fainter  than  the  others^  The 
body  whorl  ascends  a  little  towards  the  aperture,  which  is  snbvertical 
and  neatly  elliptical.  The  anterior  canalicolation  is  obsolete  in  the 
adult,  bat  it  is  well  marked  in  the  young  shell.  Peristome  much 
thickened,  externally  variciform,  the  varix  being  nodose  in  conseqaence 
of  the  spiral  ribs  of  tlie  body  whorl  being  oontinnons  npon  it.  In 
young  specimens  the  lip  is  grooved  inside,  the  grooves  corresponding 
to  the  external  ribbing,  and  slight  remains  of  this  gvooving  may  be 
traced  in  the  adalt  shell. 

I  had  at  first  classed  this  shell  as  a  Bisaotna  on  account  of  the 
obsolete  canal,  althoogh  it  differs  in  essential  characters  from  any 
species  of  that  genus.  I  am  indebted  to  my  friend.  Dr.  Stoliczka  for 
calllDg  my  attention  to  the  great  distinctions  which  exist  between  the 
piesent  form,  and  Bisaotna^  and  some  of  which  equally  serve  to  dia- 
tingaish  it  from  Siasoa  and  all  other  genera  of  the  group.  Iravadia 
differs  from  Risaoina  in  possessing  an  epidermis,  in  having  spiral 
scalpture,  in  the  peristome  neither  being  sinuate  above,  nor  projecting 
below,  and  inthe  columellar  margin  being  simply  curved  in  front  and 
not  excavated.  From  Biasoaii  is  distinguished  also  by  its  epidermis  and 
flcolpture,  by  the  obsolete  channel  in  front  of  the  aperture,  which,  in 
young  specimens,  is  quite  as  distinct  as  iu  Riaaoina^  and  by  the  ab- 
sence of  any  tendency  to  the  columeUar  tooth  or  fold,  which  is  so  coa- 
spicaous  in  the  typical  species  of  the  genus.  The  characters  of  the 
scnlptaroy  epidermis,  and  aperture  serve  equally  to  separate  the 
present  form  from  Alvania^  Onoha^  Ceratia  and  other  genera  of 
RiiioidcB. :  Hydrobia  and  Amnicola  alone  have  an  epidermis,  but  both 
are  smooth  shells  without  a  variciform  peristome. 

It  is  unfortunate  that  no  specimen  of  the  operculum  has  been  pre- 
served. The  few  shells  found  were  collected  during  a  hurried  journey 
in  a  boat.  The  species  was  only  met  with  at  one  spot,  under  stones, 
amongst  some  rocks  in  a  creek  leading  into  the  Myittaya,  a  branch  of 
the  Baseein  river.  Several  specimens  were  obtained,  but  when  an 
opportunity  was  afforded  of  examining  them  at  leisure,  the  opercula 
had  disappeared.  In  the  absence  of  the  operculum,  I  should  bo  dis- 
posed to  consider  the  genus  as  more  nearly  allied  to  Rissoina  than  to 

8 


58  CorUrihutiona  to  Indian  Malacology ^  [Ko.  1, 

tkuy  otlior,  and  such  naturalists  as  may  refuse  generic  rank  to  Iravadia, 
may  perhaps  hest  class  it  as  a  subgenus  or  section  of  that  genus.  It 
may  have  affinities  with  a  curious  species  from  Peru  (Bisaoina  sulci- 
feraj  Trosc.)  figured  by  Schwarz  von  Mohrenstem  in  his  monograph  of 
Eiasoina  in  the  Denksch.  k.  k.  Akad.  Wien,  xix,  182,  Taf.  10,  fig.  83, 
and  the  dififerences  between  which  and  all  other  Bisaoina  are  pointed 
out  by  that  author. 

The  curious  little  shell  dredged  by  Mr.  A.  Adams  in  the  seas  of 
Japan  and  described  by  him  as  Vaneaia  sulcatina  in  the  Annals  and 
Magazine  of  Natural  History  for  1861,  Ser.  3,  voL  viii,  p.  242,  may 
also  possibly  have  some  affinities  with  Jravadia, 

No.  14,  Btenothyra  monilifera,  Bens.    PI.  II,  fig.  16. 

I  found  two  specimens  of  this  species  at  Port  Dalhonsie  in  th« 
Bassein  river.  The  type  was  first  obtained  by  Mr.  Theobald  at  Mer- 
gni  and  Rangoon,  and  the  shell  has  since  been  found  in  Cochin  China. 
As  the  species  does  not  appear  to  have  been  figured,  I  add  an  illustn- 
tion  of  it. 

Famfly  NEBITINID^. 

No.  15,  If  eritina  Peguexuda,  n.  sp.    PI.  I.  fig.  1 — 16. 

Testa  glohoaa,  oblique  ovalia,  aoU'da,  con/erlim  oblique  suhsinuaU 
rugaiay  interdum  spinigera,  epidermide  fuaco-olivaced^  mimUeftaW' 
jjunctulcUdf  aliquando  maculia  oblongia  atibcurvatia  flavis  infra  sutu- 
ram  omatd,  vel  fasdia  atthohaoletia  apiralihua  circumdatd,  indutay  ««i 
tpidermide  cteruUa  vel  rubella^  albido-maculata.  Spira  vix  exaeria^ 
plerwmque  erosa,  autura  elevato-compreaaa,  Anfr.  circa  8,  auperipla' 
nulatO'Concuvi,  uUimua  aupeme  ad  auturam  appreaaua,  aupra  peripheri" 
4im  aul  carinatua^  apinisque  diatantibua  munitua,  vel  obaolete  angukUw^ 
aubtua  rotundattta,  Apertura  intua  lactea  ;  periatoma  aemiovaJe^  arti 
-columellari  planulatd,  luteold  v,  aordide  albidd,  minute  derUiculatd, 
plied  unicd  majori  intrante  aupramediand  munitdj  anticc  edenlatdt 
Operc.  extua  planum^  albidum,  margine  extemd  nigrd,  intua  rubrum, 

Maj\  diam.  19,  min,  15,  aU.  19  mill.    Hah.  «n  rivulo  ad  Profnon^ 
iorium  Negraia. 

Var,  minor  teatd  magia  rotundatd,  apinia  omnino  carentibuaj  fig. 
13 — 16.     Maj,  diam,  14,  min,  11,  alt.  15  mill. 
^    Mab,  ad  Portum  Dalhouaie. 
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Shell  globose,  obliqaely  oval,  solid,  closely  obliquely  and  ratber 
ffnaonsly  wrinkled,  sometimes  bearing  spines,  covered  witb  a  dark 
epidermis.  Colour  generally  dark  olive  with  minute  yellow  specks, 
occasionally  with  oblong  splashes  of  yellow  below  the  suture ;  these 
generally  curve  backwards,  and  are  sometimes,  but  rarely,  of  large  size. 
Some  shells  are  surrounded  more  or  less  obsoletely  with  yellow  bands. 
Beneath  the  epidermis  the  shell  is  pink  or  bluish  spotted  with  white. 
Toung  specimens  are  frequently  pink,  with  yellow  specks,  in  front  of 
each  of  which  is  a  black  streak  like  a  shadow.  The  spire  is  barely 
exserted,  apex  obtuse,  and  generally  eroded,  the  erosion  extending 
frequently  down  the  spire,  and  often  a  portion  of  the  outer  surface  of 
ihe  last  whorl  itself  is  wanting ;  suture  raised,  compressed.  Whorls  S, 
the  upper  ones  frequently  wanting,  but  when  present,  flattened  or  sub- 
concave.  Last  whorl  concave  and  compressed  against  the  suture  above, 
then  either  carinate  above  the  periphery  and  bearing  short  subdistant 
spines,  or  else  obtusely,  more  or  less  obsoletely  angulate.  Below  it  is 
always  rounded.  Aperture  milky  within,  peristome  semioval,  columellar 
area  flat,  yellow  or  dirty  white,  minutely  denticulate,  except  in  front, 
and  having  a  prominent  re-entering  tooth  just  above  the  middle. 
Operculum  pinkish  white  outside,  exterior  margin  black,  red  inside. 

The  nearest  ally  to  this  form  with  which  I  am  acquainted  in  N. 
obKuraia,  Becluz,  which  has  a  more  expanded  mouth,  and  more  deepr* 
ly  emarginate  columellar  area,  the  whorls  appear  also  rather  different- 
ly shaped  above. 

The  present  species  is  eminently  variable.  The  type  occurred  in  abun- 
dance close  to  the  beach  in  a  small  stream  which  descends  from  the 
hills  close  to  Oape  Negrais ;  specimens  were  especially  abundant  in  a 
brackish  pool  at  the  beach,  spinous  and  spineless  shells  occuiTed  mixed 
together^  and  the  presence  or  absence  of  spines  is  evidently  of  no  im- 
portance. The  spineless  variety  from  Port  Dalhousie  was  found  in  the 
salt  water  of  the  Bassein  river,  abouniling  along  the  strand  between 
tide  marks. 

To  illustrate  the  variation  of  this  species,  several  specimens  have 
been  figured. 

Specimens  collected  by  Mr.  Theobald  in  Arakan  illustrate  the  gra- 
dual passage,  by  absolutely  insensible  gradations,  of  this  form,  into  tho 
very  distinct  N,  red/era^  Bens,  of  the  GangCK  delta. 
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No.  16,  Nerjtina  obtnsa,  Benson. 

^  Scarce.    I  obtained  two  specimens  on  limestone  rock  at  Thaman- 
dewa  in  the  Bassein  river. 
No.  17,  Neritina  Smithii   Gray. 

Less  common  than  in  the  estnary  of  the  Ganges. 

I  have  another  species  of  Neritina  belonging  to  the  typical  section 
from  the  estuary  of  a  small  stream  running  into  the  sea  just  north  of 
Gape  Negrais.     I  have  been  unable  to  identify  it  with  any  known 
species,  and  it  may  possibly  be  new.* 
No.   18,  Neritina  (Dostia)  depressa,  Benson,  pi.  I,  fig.  17,18, 19. 

There  are  specimens  of  this  shell  amongst  my  Irawaddy  collections : 
I  think  they  are  from  Rangoon.  The  species  is  generally  found  in 
fresh  or  slightly  brackish  water,  while  Neritina  trepidularia  and  N. 
cornucopia  are  chiefly  met  with  nearer  the  sea,  where  the  water  is 
more  salt.  In  Bombay  Island,  however,  I  have  met  with  N.  depresta 
on  the  sea  shore. 
No.,  19,  Neritina  (Dostia)  orepidnlaria.  Less.  PL  I.  fig.  20,  21,  22. 

This  shell  and  the  next  are  found  rather  abundantly  upon  trees 
growing'  in  places  covered  by  water  at  each  tide,  and  especially  upon 
Nipa  palms.   N.  crepidulaiia  frequently  occurs  upon  the  sea  shore,  as 
well  as  in  estuaries. 
No.  20,  Neritina  (Dostia)  cornucopia,  Benson,  pi.  I.  fig.  23, 24, 25. 

Locally  abundant.  The  shells  found  by  me  in  Pegu  di£Eer  slightly 
from  the  type,  which  is  scarce  in  the  Hoogly  at  Calcutta.  In  the 
latter,  the  apex  of  the  shell  is  very  nearly  in  the  same  plane  as  the 
edge  of  the  peristome,  sometimes  actually  so  and  touching  it.  In  Pega 
specimens,  the  peristome  is  free  from  the  apex.  The  difference  is  very 
trifling,  and  there  is  slight  variation  in  this  character  in  specimens  from 
the  same  river.  In  other'  respects,  the  shells  appear  to  agree  excel- 
lently. 

I  learned  from  Mr.  Benson  some  years  since  that  Neritina  mdomh 
stoma^  TroBchel,  is  identical  with  N.  cornucopia^  the  latter  name  having 
priority .f      The  figures  of  the    former  in  Philippics  Abbildnngen 

*  Farther  examination  shews  it  to  be  one  of  the  forms  already  referred  fo 
as  intermediate  between  N,  Peguensis  and  N,  retifera,  B.  It  is  smooth  like  the 
latter. 

f  N.  meUmosioma  was  published  in  Wiegman's  Arohiv  for  1887,  p.  179; 
2^.  cornucopia  was  described  by  Mr.  Benson  in  this  Journal  for  1836. 
Vol.  V.  p.  748. 
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are  poor,  but  the  specimens  were  from  Bengal,  and  they  present 
no  essential  difference  from  immature  shells  of  cornucopia^  so  Mr. 
Benson  is  donbtless  correct.  Reeve  in  Conch.  Icon,  quotes  N. 
melanostoma  as  a  Bynonym  of  N.  crepidularia  and  ignores  N.  comu" 
topia  altogether.  Von  Martens  (Malakoz.  Blatter,  1868,  X,  127.) 
shews  that  the  colour  of  the  columella  and  lip  is  sometimes  white 
and  sometimes  black  in  several  NeritintB  of  the  Dostia  section. 

The  fact  very  probably  is,  that  we  have  in  this  case  an  example  of 
a  phenomenon  not  uncommon  in  the  animal  kingdom.  Two  distinct 
races  spring  up  side  by  side,  arising  from  one  type,  and  in  the  original 
locality  do  not  change  their  form,  but  although  they  breed  truly,  they 
are  only  distinguishable  by  some  slight  constant  distinction.  As  both, 
however,  migrate  into  distant  regions,  the  difference  becomes  greater, 
and  at  length  both  become  so  diverse,  that  no  question  can  remain  as 
to  their  being  in  common  natural  history  talk,  '^  distinct  species.'' 
Thus  while  Neritina  cornucopia  and  N.  depreasa^  inhabiting  the  Ganges 
delta,  are  scarcely  distinguishable  from  each  other  by  any  more  im- 
portant character  than  the  colour  of  the  aperture,  the  same  shells  in 
PegQ  have  varied  so  much,  that  each  differs  from  the  other  at  least  as 
mnch  as  it  does  from  their  congener  N.  crepidularia.  In  other  places 
the  race  representing  N,  cornucopia  may  be  perfectly  undistinguish- 
able  from  N.  crepidularia^  as  appearsr  to  have  been  observed  by  v. 
Martens  in  Singapore.  It  is  highly  probable  that  the  origin  of  species 
throngh  variation  takes  place  in  space  as  well  as  in  time.  More  ob- 
servations on  this  question  are  desirable. 

Figores  of  the  three  forms  occurring  in  the  Pegu  delta  are  added. 

Family  PALUDINID^  ? 

No.  21,  Laarina  P  Bnrmana,  n.  sp.    PL  II,  fig.  1. 

Testa  ovato-gldbosay  imperfoi'ata,  tenuis^  caatanea,  striaivla^  nitidula. 
Spira  conoidea^  apice  erosulay  autura  valde  impressa.  Anfr,  5,  rotwndo' 
tij  9ennm  deacendenies^  uUimus  tumidus^  subtus  rotundatua,  Apertura 
viae  chliqua^  subellipticay  aupeme  angulata  ;  peristoma  rectum^  tenuCy 
marginihu8  callo  tenui  Junctis,  columellari  expamd.  f  Operc,  comeum. 
Long.  11,  diam,  8  miU,    Apertura  7^  mill.  longa,  6  lata. 

Shell  ovately  globose,  imperforate,  thin,  translucent,  smooth,  brown- 
ish, homy.  Spire  conoidal,  apex  eroded,  suture  deep.  Whorls  5 
(perhaps  more  in  adult  specimens),  rounded,  obsoletely  striated^  regu- 


62  GoMributions  to  Indian  Malacology.  [No.  1, 

larly  descending,  the  last  tnmid,  ronnded  beneath.  Aperture  nearly 
vertical,  subelliptical,  angulate  above.  Peristome  thin,  straight,  mar* 
gins  nnited  by  thin  callus,  colnmellar  margin  narrowly  expanded. 

The  operculum  of  this  peculiar  species  was  unfortunately  lost,  and 
the  animal  was  not  observed.  In  the  hurry  of  travelling,  the  speci-* 
mens  were  placed  in  a  box  and  forgotten,  until  the  fleshy  portions 
were  too  much  decayed  for  examination.  About  half  a  dozen  indi vidoak 
were  found  under  stones  in  the  Myittaya  creek,  in  the  same  place  which 
yielded  Iravadia  omata  and  other  forms. 

Mr.  A.  Adams,  who  very  kindly  aided  me  in  determining  some  of  the 
species  contained  in  my  Pegu  collections,  suggested  that  this  shell 
might  possibly  be  a  second  species  of  the  genus  Larina^  established  by 
him  for  an  Australian  shell,  the  animal  of  which  also  is  unknown.  In 
appearance  this  shell  somewhat  resembles  a  Lymnea.  It  is  not  impos- 
dible  that  it  may  have  affinities  with  Amphibola,  1  have  a  distinct 
impression  that  the  shells  possessed  a  horny  operculum,  or  I  shoald 

have  been  disposed  to  class  them  in  the  VeliUinida. 

FamUy  TBOTURID^. 

No.  22,  Tootura  fluviatiliB,  n.  sp.    PI.  II,  fig.  2,  3,  4. 

Testa  dcpressO'Conica,    rotunda^to-ovalia^   tenuis,    epidermide  Jus&h 
olivaced  indiUa,  lineis  radiantiims^  striisque  con/ertis  miniUis  concetUri' 
cis  decussaia,  inttts  caruleo  alhida^  interdum  fascia  concentricd  lacUd^ 
vet   etiam  omnino  hoc  colore  versus  margineni  saturata^   ad  apicem 
femiginea.     Apex  suhcentralisj  erosa. 
Major  diam,  21|^  min,  20  aU,  6 
20     „     17  „    5i 
14     „      12  „    4 

Shell  much  depressed,  conical,  subcircularly  oval,  thin,  covered  with 
a  very  dark  olive  epidermis,  always  eroded  at  the  apex,  marked  with 
fine  radiating  raised  lines  and  with  close  and  minute  concentric  stris 
of  growth ;  inside  the  shell  is  bluish  white,  sometimes  with  one  or 
more  milky  concentric  bands,  or  the  whole  interior  is  milky,  except 
the  apex  which  is  invariably  ferruginous,  the  area  so  coloured  having 
some  correspondence  to  the  amount  of  external  erosion,  and  the 
colour  being  evidently  due  to  a  deposition  of  shell  inside  to  protect 
the  animal  a.s  the  external  portion  is  corroded  away. 

This  species  is  fwind  on  rocks,  rarely  on  trunks  of  trees,  in  many  of 
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the  creeks  near  high  water  mark,  in  brackish  water.    It  was  not  met 
with  near  the  sea,  where  the  water  was  very  salt. 

The  foot  is  large,  filling  the  cavity  of  the  shell,  muzzle  broad,  ten- 
tides  long  and  fine,  mouth  not  notched  beneath.  It4oes  not  appear 
to  keep  to  one  place  and  form  a  hole  for  itself  like  some  Fatella,  but 
it  is  very  sluggish  in  its  movements. 

Sub-class  Opisthobbanohiat4« 

Family  BULLIDuE. 

No.  23,  Haminea  tenera,  A.  Ad. 

Not  common.  In  Bombay  this  species  abounds  upon  mud  flats. 
The  animal  is  red. 

Sub-class  PULMONIYSBA. 
Family  AUBIGULID^. 

No.  24,  Aurionla  Jud»,  L. 

This  species  is  completely  blind,  as  has  been  noticed  by  von  Martens 
(Ueber  die  Landschnecken  der  Molukken,  Malakoz.  Blatter  ^  1863, 
X.  126)  and  as  is  shewn  in  Eydoux's  drawing  copied  in  Mrs.  Gray's 
molloBca.  The  same  is  the  ease  with  all  other  species  of  the  same 
group  which  I  have  examined.  In  some  instances,  e.  g.  the  Bombay 
species,  which  has  received,  I  believe,  a  MS.  name  from  Mr.  Benson^ 
the  eyes  may  be  detected  beneath  the  skin  by  looking  very  carefully. 
(Von  Manens  observed  tbis  in  one  instance  in  A.  Jvda,)  Such 
eyes  can,  however,  be  of  but  little  use  as  percipient  points  to  the  ani- 
Bwb.  There  is,  however,  one  group  of  true  AuriculWf  typified  by  A» 
*Ma^  Quoy  and  Gaimard,  in  which  the  eyes  are  normally  developed, 
the  same  as  in  Melampiis,  Gasaidala,  and  other  AuriculideB,  A  small 
species  of  this  type  inhabits  Bombay.  The  forms  belonging  to  this 
sab-division  appear  also  distinguished  by  a  more  elevated  spire. 
Farther  observations  are,  however,  necessary  before  a  division  of  the 
genus  can  be  proposed  on  these  grounds,  as  there  appears  great  proba- 
bility that  the  two  forms  pass  into  each  other. 

I  found  specimens  of  A,  Jvdm  alive  under  the  bark  of  dead  trees, 
on  muddy  banks  of  creeks,  in  places  overflowed  by  the  tide.  Unques- 
tionably, so  far  as  my  experience  goes,  none  of  the  Eastern  Auriculidm 
(Auricula,  Cassidula,  MelampuSy  Fythia,  Pltcotreina)  are  land  shells, 
sU  are  met  with  in  places  overflowed  by  salt  or  brackish  water  at 
cveiy  tide.    They  are  in  fact  true  estuary  shells. 
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Some  of  the  specimens  of  this  ^ecies  collected  by  me  shew  an  al- 
most complete  passage  into  A .  dactylus  Pfeiffer,  as  described  and  figur- 
ed in  Novitates  Conchologiae  I,  15,  pi.  Y.  fig.  16.  16.  This  species 
is  stated  by  D(r.  Theobald  to  be  fonnd  at  Mergoi  (J.  A.  S.  B. 
for  1857,  xxvi.  253.) 
No.  25,  Aurioula  nitidala,  n.  sp.    PL  11.  fig.  5,  6. 

Testa  non  rimata,  suh/usi/ormi  ohlonga,  solida,  nitidula^  suib  eptder- 
tnide  olivaced  a 25a,  lineia  impressis  confertU  verticalUms  mtntUissime 
rugatGj  aliis  spiralibus  granidato-decmgataf  sculpturd  infra  atUuram 
magis  impresad,     Spira  eanoideay  apice  eroso^  stUura  impressa.   An/r. 

5  convexif  tdtimus  vtx  descendens,  J  longitudinia  suhaqwinay  basi  ro- 
tundaiuB,  Apertura  verticalis,  plica  parietales  2,  supera  pcprva,  profun- 
da^ alia  ohliqwij  plica  columellaris  hand  valida,  diagonalis  :  perist, 
crassum,  marginihua  callo  tenui  junctis,  dextro  supeme  vix  siniMtOy  tfi- 
tua  callo  ehvato  incrassato. 

Long,  28,  dutm,  12}  mill,    Apertura  e.  perist,  19  mill,  hnga^  intus 

6  lata. 

Shell  not  rimate,  snbfosiformly  oblong,  solid,  smooth,  having  a 
greasy  lustre,  white,  epidermis  olive,  covered  with  minute  granula- 
tions produced  by  the  intersection  of  vertical  and  spiral  impressed  lines, 
both  very  close  and  the  former  sinuous,  the  sculpture  being  most 
strongly  marked  below  the  suture.  Spire  conoidal,  apex  eroded,  sutaie 
impressed.  Whorls  5  convex,  the  last  nearly  f  of  the  whole  length, 
scarcely  descending,'  rounded  at  the  base.  Aperture  vertical  with  2 
parietal  plicaa,  the  upper  one  small,  far  inside ;  the  lower  strong, 
oblique ;  columellar  plica  moderate  in  size,  diagonal ;  the  peristome 
thick,  the  margins  united  by  a  thin  callus  which  is  somewhat  ex- 
panded upon  the  penultimate  whorl,  the  right  margin  scarcely  sinu- 
ate above,  and  thickened  inside. 

This  species  which  is  found  very  rarely  with  the  last,  exactly  re- 
sembles it  in  general  form,  but  has  rounded  whorls  and  finer  sculpture, 
besides  being  of  much  smaller  size.  The  animal  is  white,  while  that 
of  A,  JudiB  is  mottled.  A.  nitidula  somewhat  resembles  A,  Ohinensis 
Pfr.  which,  however,  is  much  less  attenuate  below,  and  differs  in  the 
form  of  the  aperture,  &c. 

But  two  or  three  specimens  of  this  form  were  met  with.  In  Mr. 
Theobald's  liists  of  Burmese  ghells;  A,  ghna^  Bens,  ismentionod.  I  can 
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find  no  description  of  this  species,  and  cannot  therefore  say  if  it  be  the 

present  fonn  or  not. 

No.  26,  Fleootrema  Cumingiana,  n.  sp.    PI.  II.  fig.  16. 

Testa  iubrimatay  sttbdlipttco-ovataj  aolida,  punctis  impressis  crehrts^ 
hneas  spirales  confertaa  formantihus^  striisque  incrementi  ohltquia  omata, 
ftrrugineo'fusca,  Spira  conoideay  lateribu8  vix  convexiusculis^  apice 
erosQj  sutura  ItBvi  Itneari.  Anfr,  4  9vper9i,y  superi  planulatiy  vix 
disereti,  sulcis  spiralibus  punctatis  4  notati^  uUimtts  ad  peripheriam  mb- 
angulatuSj  suhttts  compressiusculus,  Apertura  vix  oMiqua,  plicis  parie- 
tttltbus  2,  superiori  hreui  ohliqua,  alterd  intrante,  extus  hifidd^  plied 
BolumeUari  suhohliqtid  ;  peristoma  rectum^  pone  limhum  acutum  intus 
eaUosum^  margine  dextro  tridentato. 

Long,  5,  diam,  3  mill,     Apert,  8^  miU.  longa. 

Shell  subrimate,  subelliptically  ovate,  solid,  marked  with  close  spiral 
lines,  formed  of  thickly  set  pnnctiform  impressions,  and  with  obliqae 
striae  of  growth  ;  reddish  brown  in  colonr.  Spire  conoidal,  the  sides 
Wely  convex,  apex  eroded,  sntare  flat.  Whorls  4  remaining,  the 
upper  flat,  scarcely  distingnishable,  marked  with  4  spiral  dotted  lines, 
the  last  whorl  snbangulate  at  the  periphery,  somewhat  compressed 
below.  Apertnre  very  slightly  oblique,  with  two  parietal  folds,  the 
upper  short,  obliqne,  the  lower  re-entering,  externally  bifld,  the  cola- 
mellar  fold  snb-obliqne  ;  peristome  straight,  margin  sharp,  bnt  inside  the 
fiWp  edge  thickened  and  bearing  3  teeth  within  the  right  margin. 

This  species  was  rather  scarce,  crawling  on  mnd  in  company  with 
Asnminea  rubella.  It  is  distinguished  from  its  allies,  P.  striata^  Phi- 
lippi,  and  P.  punctostriata,  H.  and  A.  Adams,  by  its  low  spire  and 
xninnte  sculpture.  In  naming  it  after  the  late  Mr.  Hugh  Cuming, 
I  adopt  the  only  means  in  my  power  of  acknowledging  my  obligations 
to  that  gentleman  for  the  very  liberal  manner  in  which  he  allowed 
^e  access  to  his  collections,  for  the  purpose  of  compariug  and  identi* 
fying  my  Pegu  shells. 

Besides  the  above  Auriculiday  I  have  received  a  Pythia  which  ap- 
pears to  be  a  variety  of  P.  trigona,  Troschel,  from  Mr.  Theobald  and 
Mr.  Fedden,  who  both  met  with  it  on  the  Arakan  coast,  not  far  north 
of  Cape  Negrais.  It  is  singular  that  I  did  not  meet  with  species  of 
either  Cassidula  or  Melampus^  as  I  have  reason  to  believe  that  both 
u^bit  the  Irawadi  delta  or  its  immediate  vicinity.  Mi*.  Theobald 
has  sent  me  CasMula  auris/elis,  Brug.  from  Arakan. 

9 
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Faipily  AHFHIBOLIDiB. 

No.  27,  Amphibola  Bnrmana,  n.  sp.    PI.  II,  fig.  7—10. 

Testa  aperte  wnbilicata,  nattcoidea,  tenuiusetda,  castanea^  periomr 
phah  plerumque  saturatiori,  nitidtda,  auhsinuate  ttriaiulaf  infra  ttO^ 
ram  dense  perMigue  striata^  lined  und  elevatd  spirali,  inierdum  obeo- 
letd,  euperne  hatid  procul  a  nUurd  eigwaa,  Spira  conaidea,  apiceviaa 
oUuaa,  sutura  profunda.  Anfr.  4  rotundati,  uUimus  tumidus.  Aper- 
tura  ovata,  supeme  recte  angulata  ;  peristoma  vix  interruptum^  hrevUer 
adnatum^  ienue^  marginibtis  approximatis,  caXlo  tenui  junctis^  dextraU 
gwpeme  vinuaid,  hasali  rectd^  coUimellari  hreviter  reflexo,  umb^Uicu» 
partim   tegenU.    Operculum  eomeum^   paucispirale,    nucUo    haaaU^ 

sinistro. 

AH.  10,  diam,  9 J  mill,  apeHura  7 J  hnga,  6^  lata. 

Shell  openly  umbilicated,  naticoid,  rather  thin,  orange-brown,  dark- 
er  around  the  umbiUcus,  smooth,  marked  with  subBinnate  Unes  of 
growth,  closely  and  very  obliquely  striated  just  below  the  suture,  with 
a  single  nused  spiral  line,  which  is  sometimes  obsolete,  on  the  upper 
portion  of  each  whorl.  Spire  conoidal,  apex  subacute,  suture  deep. 
Whorls  4,  rounded,  the  last  swollen.  Aperture  ovate,  rectaagulate 
above ;  peristome  scarcely  interrupted,  free,  except  for  a  very  short 
distance,  from  the  last  whorl,  thin,  margins  closely  approximate,  united 
by  thin  callus,  right  margin  rather  dee^y  sinuate  above,  baaal  straight, 
columellar  turned  back  near  the  umbilicus,  which  it  partly  coneeals. 
Operculum  horny,  paucispiral,  nucleus  basal,  sinistral. 

This  is  I  believe,  the  first  instance  in  which  the  presence  of  Amr 
phibola  has  been  indicated  in  the  Indian  or  Burmese  seas  or  estuaries; 
nevertheless,  it  is  very  common.  I  found,  in  Mr.  Cuming's  coUection, 
specimens  of  the  same  form  as  that  above  described,  which  wew 
eoUected  in  Malacca  by  Dr.  Traill,  and  a  smaller  form,  scarcely  separable 
as  a  race  from  the  above,  abounds  in  Bombay  harbour. 

The  present  species  is  nearly  alUed  to  A.fragilis,  Quoy  and  Gaimarf, 
but  is  thinner,  with  a  lower  spire.  It  was  found  abundantly  crawling 
on  mud,  between  tidemarks,  in  company  with  Assiminea  rubdla  and 
Plecotrema  Cumingiana.  The  animal  was  difficult  to  make  out,  as  it 
consisted  of  an  indistinct  translucent  mass.  There  were  no  tentadea, 
and  the  eyes  were  on  very  short  lobate  pedicels.  The  animal  Mm 
considerably  from  the  figure  of  that  of  Amp.  fragiUs,  as  copied  from 
Quoy  and  Gaimard  by  both  Adams  and  Mrs.  Gray. 
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Class  CONCHIFERA. 

Family  PHOLADID^. 

No.  28,  lUrtMia  finminaliB,  n.  sp.    PL  m,  fig.  1,  2,  3. 

Teria  ovata-conica^  valde  inaquilateralis,  antice  hemispherical  postice 
tauim  acuminata^  extremikUe  memhranacea,  alhiddy  tenuis,  Valvdb 
venut  margines  epidermide  crassd,  coriaced  indtUa^  pagina  antica  jtix- 
ta  cardtnem  eostttlia  eonfertissimisy  sinuatisy  eoncentriciey  lineisqtie 
ndiatii  elevatis  decussantibiu  pulchre  omatGy  subtus  glabrUy  postica 
eoneentnce  striata.  Galium  trilohaio-peltatum,  medio  divisum,  Valvula 
dondlis  rudimentariay  cornea. 

Lot.  12|,  long.  6,  aU.  5}  mill 

Shell  ovately  conical,  white,  thin,  inequilateral,  anterior  extremity 
hemispherical,  posterior  regularly  acuminate  and  membranaceous  at 
the  extreme  end.  Valves  near  the  edges  covered  with  a  thick  coriace- 
008  epidermis,  which  in  places,  and  especially  towards  the  posterior 
extremity,  extends  beyond  the  margin  and  forms  a  membranaceous 
fringe,  uniting  the  valves  more  or  less.  Each  valve  is  divided  into  two 
parts  by  a  line  passing  obliquely  from  the  hinge  to  the  ventral  margin 
and  inclined  slightly  backwards ;  in  front  of  this  line  the  shell  near 
the  hinge  is  decussated  with  very  close  sinuate  concentric  and  subdistant 
ndiating  costulation ;  near  the  ventral  margin  it  is  smooth.  Behind 
the  obhque  line  the  valves  are  concentrically  striated,  more  or  less  in- 
distinetly.  The  callus  covering  the  hinges  is  trilobate  and  divided  by 
a  fiflsore  in  the  centre ;  dorsal  valve  rudimentary,  horny,  commencing 
at  some  distance  from  the  hinge,  increasing  in  breadth  backwards,  but 
very  narrow  throughout. 

This  species  appears  most  nearly  allied  to  M.  rivicolay  Sow.,  which 
was  found  perforating  floating  logs  in  a  river  in  Borneo.  The  pre- 
sent species  is  blunter  and  shorter,  and  M.  rivtcola  is  destitute  of  the 
ficnlpture  on  the  anterior  portion  of  the  valves. 

M.flwninaUs  was  found  boring  in  soft  argillaceous  sandstone,  in 
creeks  far  from  the  sea,  where  the  watei^  was  brackish.  The  external 
orifice  in  the  stone  is  very  minute,  and  must  have  been  made  by  the 
shell  when  very  young.  Inside,  the  burrow  exactly  fits  the  shell,  so  that 
the  only  possible  motion  is  rotation  upon  the  longest  axis  of  the  shell. 

The  epidermis  appears  normally  to  cover  the  posterior  subdivisio 
of  the  valves,  but  it  is  always  deficient,  except  towards  the  margins. 
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No.  29,  Teredo  P  sp. 

All  the  dead  trees  in  creeks  in  the  Irawady  delta  are  perforated 
throughout  by  a  species  of  Teredo  (?)  I  either  omitted  to  take  speci- 
mens, or  else  have  lost  them  since,  and  I  can  now  find  none  to  which  to 
refer.  It  is  possible  that  this  shell  may  be  the  Teredo  thoraeites  of 
Dr.  Gould,*  described  in  Vol.  VI,  of  the  Proceedings  Boston  Society 
of  Natural  History,  and  on  which  he  subsequently,  in  Vol.  VIII,  pro- 
posed to  found  the  subgenus  Calohates^  characterized  by  the  '^  pallettes" 
(stylets)  being  "  stilt  shaped,  bony."  Dr.  Gould's  specimens  were 
from  Tavoy^  but  lie  does  not  mention  if  they  were  fluviatile  or 
marine. 

Family  GOBBULIDiS. 

No.  80,  Sphenia  perversa,  n.  sp.    PI.  III.  fig.  4,  5,  6. 

Testa  ohlongO'Ovata,  parum  incequivalvisj  valvd  dextrd  majori, 
ienuiuscula,  alba,  concentrice  irregular  iter  stridta,  arUice  rotundat€^ 
postice  acuminata,  deinum  transverse  truncata,  ad  eadremitatem  epider- 
mide  coriaced,  rugatd  induta  ;  margo  dorsalis  subrecta,  ventralis  antice 
convexa,  postice  vix  concavd.  Processus  cardinalis  vdvce  sinistra  (non 
dextra)  elongato-lamelli/ormis, 

Lat,  11,  long.  6,  alt,  4  mill. 

Shell  oblong,  slightly  inequivalve,  broadest  at  the  nmbo,  somewhat 
acuminate  posteriorly,  and  very  much  more  so  in  young  specimens; 
thin,  white,  irrpgularly  striated,  the  posterior  end  covered  with  a  thick 
coriaceous  epidermis  which  is  vertically  furrowed.  In  the  yonng 
shell  the  epidermis  covers  all  the  shell  except  the  beaks ;  it  is  thin 
except  along  the  dorsal  and  posterior  margins,  where  it  is  thick  and 
vertically  sulcated.  The  dorsal  margin  is  nearly  straight,  the  ven- 
tral rounded  in  front  and  slightly  concave  behind  in  old  shells,  straight 
or  nearly  so  in  young  specimens.  There  is  a  lamelliform  process  in 
the  hinge  of  the  left  valve,  in  front  of  the  cartilage. 

This  shell  was  met  with  in  burrows  in  stone,  apparently  the  holes 
of  Martesia  which  had  perished,  at  least  they  did  not  appear  to  have 
been  formed  by  the  present  species.  It  was  met  with  at  a  considerable 
distance  from  the  sea,  in  company  with  Martesia  fluminalis. 

In  every  respect,  except  the  position  of  the  lamellar  tooth  in  the  hinge 
of  the  left  valve  instead  of  the  right,  the  shell  appears  to  be  a  true 

•  Otia  Conchologica  pp.  222,  241, 
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Sphmia.  I  scarcely  think  that  the  exceptional  characteT  justifies  the 
creation  of  a  new  genns,  as  the  characters  of  the  animal  unfortunately 
were  not  noted.  The  practice  of  establishing  genera  for  single  species 
on  insufficient  grounds  is  so  objectionable,  that  it  will  be  better  to 
err  in  the  opposite  direction.  When  the  animal  has  been  examined, 
should  it  shew  distinctions  from  Sphenia,  it  will  be  easy  to  propose 
a  new  generic  or  subgeneric  appellation. 
No.  31,  Corbnla,  sp. 

A  single  valve  of  a  very  thin  species  of  Corbula  was  found  on  mud 
above  Port  Dalhousie. 

Family  TELLIKIDuS!. 

No.  32,  Sangninolarla  c^phos,  L. 

This  shell  lives  at  a  depth  of  about  4  feet  in  the  mud.  I  found  it 
abundantly  in  a  marsh  overflowed  by  every  tide  and  where  I  should 
never  have  suspected  its  existence,  had  not  my  Burmese  coolies  point- 
ed it  out  and  shewn  me  how  to  capture  specimens.  Burmese,  being 
omnivorous  beings,  are  far  better  acquainted  with  the  hiding  places  o£ 
Tarious  animals  than  the  natives  of  India  are ;  amongst  other  dainties 
tHey  eat  8anguinolari<B,  and  the  process  for  catching  them  which  they 
shewed  me  was  ingenious.  The  first  thing  was  to  cut  a  very  thin 
slip  of  bamboo,  about  5  feet  long  and  not  more  than  \  inch  in  diame* 
ter,  and  to  make  a  small  barb  at  the  end.  This  they  thrust  down  all 
the  small  holes  in  the  mud,  many  of  which  corresponded  to  the  si* 
phons  of  the  Sanguinolarus  below.  Now  and  then  the  bamboo  went 
through  a  Sanffuinolaria,  as  he  lay  vertically  vnth  his  valves  open  below 
the  mud ;  of  course  the  bivalve  immediately  closed  his  valves  upon 
the  intruder,  and  was  ignominiously  dragged  out  by  the  bamboo,  his 
^t  being  aided  by  digging  when  he  approached  the  surface.  The 
only  objection  to  the  plan  is,  that  most  of  the  specimens  are  slightly 
injnred,  as  the  shell  closes  with  such  force  upon  the  bamboo  as  to  break 
the  thin  ends  of  the  valves.  Some  specimens  were  brought  up  in 
which  the  bamboo  had  been  absolutely  thrust  down  the  siphon,  thus 
literally  impaling  the  Sanguinolaria,  The  siphons  are  of  great  length, 
considerably  exceeding  the  shell. 
No.  33,  Maooma  ala»  Hanley. 
No.  34,  Scrobioularia  angulata,  Chem. 

I  find  both  the  above  shells  recorded  in  my  list.  I  cannot  now  come 
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across  the  specimens,  and  I  am  nnder  the  impression  that  they  were 
found  dead  in  salt  water  marshes  on  the  Arakan  coaFt,  and  not  in  the 
delta,  but  they  are  both  so  common  in  all  Indian  estuaries,  that  it  ia 

equally  probable  that  I  found  them  in  the  Bassein  river. 

Family  YENEBIDJS. 

No.  85,  Chione  Ceylonensis,  Sow. 

I  have  mislaid  my  notes  as  to  the  exact  locality  of  this  species  also. 
I  think  it  was  found  at  Dalhousie.     In  a  backwater  on  the  Arakan 
coast,  I  found  an  allied,  but  undescribed  species  of  the  same  genua. 
No.  36,  Artemis,  sp. 

Of  this  I  have  a  single  immature  specimen.  It  may  be  the  young 
of  A.  excisa^  Chem.  but  kas  not  the  sculpture  of  that  species,  nor  its 
angulate  posterior  slope. 

Family  GYBENID^. 

No.  37,  Cyrena  Bengcaensis,  Lam. 

Mangrove  and  other  salt  water  swamps  along  the  edges  of  creeks, 
amongst  roots  of  trees  and  brushwood,  common. 

I  am  inclined  to  refer  the  shells  I  obtained  to  the  above  form,  of 
which  I  suspect  some  others  since  described  are  merely  varieties. 
CyrencB  vary  greatly  with  age,  besides  being  eminently  variable  in 
form.  Thus  some  of  my  specimens  exactly  agree  with  C.  turgida 
l)esh.,  but  I  cannot  help  believing  that  they  are  merely  immature 
specimens  of  the  thicker  form  which  I  refer  to  C.  Bengalenais. 

Family  MYTILID^. 

No.  88,  MytiluB  smaragdinus,  Chem. 

Found  in  creeks  below  low  water  mark.  I  do  not  think  it  is  gene- 
rally known  that  the  flesh  of  this  species  is  very  delicious.  Some 
were  brought  to  me  along  with  a  quantity  of  oysters,  and  the  Bur- 
mese told  me  that  the  mussels  were  the  better  eating  of  the  two. 
Not  having  much  faith  in  Burmese  palates,  I  preserved  the  shells  and 
threw  away  the  soft  parts  of  the  Mytili  ;  but  as  a  trial,  I  had  two  or 
three  cooked  with  the  oysters.  I  found  that  the  Burmese  were  quite 
right,  though  the  oysters  were  by  no  means  unpalatable. 
No.  89,  Modiola  emarginata,  Bens. 

A  dwarf  variety  of  this  species  occurs  in  salt  water  creeks. 

Family  AECIDuE. 

No.  40,  Area  (Anomalooardia)  granosa,  L. 

This  very  common  species  was  only  found  at  one  spot  in  the  Bas- 
sein river.   It  was  living  in  mud  close  to  the  surface,  under  stones  and 
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note  of  plants.     The  same  species  abounds  in  mud,   amongst  stones, 
in  Bombay  harbour,  and  is  collected  for  food  by  the  natives. 
No.  41,  Soaplmla  delt».  n.  sp.    PL  ni.,  ^g.  7-10. 

Testa  tumida^  perelongato-rhomhoidea^  sub  epidermide  crassd,  fuacdy 
poetki  radiatim  liratd  alhida,  Uneis  miniUis  elevatis  confertissimts 
dscussata^  ante  carinam  costd  unicd  latd^  planulatd,  aliqwmdo  ohsoletd,  a 
natihus  ad  marginem  decwrrerUey  munttay  intus  aerulescens,  antice  rotun-* 
iatay  pastice  oblique  truftcata,  margine  ventrali  antice  eonvexd,  postice  vix 
WHcaviusctUd  (testa  junioris  redd).  Carina  perelevata,  acutay  valvas 
in  paginas  duaa  dividens,  untied  tumiddy  poaticd  concavd.  Area 
mtidoy  suh  lente  striattda^  ligamento  rhombeo  solum  antice  induta. 
Denies  cardinales  postid  breves^  oUiqui^  ab  extremitate  remotiusculi. 

Lot.  10  long  3^  aU.  6^, 

„    8      „     8    „     5. 

Shell  very  tumid,  elongately  rhomboidal,  (the  ventral  and  dorsal 
maigins  being  parallel  as  in  ^9.  celox)  covered  with  a  thick,  dark  epi- 
dermis, which  is  rather  rongh  and  radiately  ribbed  behind  the  keel. 
Beneath  the  epidermis  the  shell  is  white,  and  decussately  very  minutely 
Bcalptured,  one  flat  broad  rib,  scarcely  raised,  and  occasionally  obsolete 
in  old  specimens,  passing  from  the  umbones  to  the  margin  just  in  front 
oi  the  keel.  This  is  scarcely  distinguishable  until  the  epidermis  is 
removed.  The  valves  are  bluish  within,  rounded  in  front,  obliquely 
truncated  at  the  posterior  margin ;  the  ventral  margin  is  convex  an- 
teriorly, subconcave  posteriorly,  being  straight  for  the  greater  part  of 
its  course  in  young  shells,  but  becoming  slightly  concave,  at  the  spot 
where  the  byssus  passes  out,  in  old  specimens.  The  keel  is  very  high 
And  sharp,  separating  the  valves  into  two  subdivisions,  the  anterior  of 
which  is  tumid,  the  posterior  concave.  The  area  is  polished  and  stria- 
ted rather  obliquely,  the  ligament  diamond-shaped  and  covering  only 
the  anterior  portion,  about  ^  to  }  the  length,  of  the  area.  The  hinge 
teeth  are  oblique,  but  less  so  than  in  either  S.  celox  or  S,  pinna,  and 
the  posterior  teeth  are  much  farther  from  the  extremity  of  the  shell 
than  in  either  of  those  species. 

The  great  distinction  between  this  species  and  the  other  two  pre- 
viomdy  described  is  in  the  far  greater  tumidity  of  the  valves,  which 
tte  nearly  twice  as  broad  in  their  diameter  from  side  to  side  (of  the 
closed  valves)  as  they  are  from  the  dorsal  to  the  ventral  margin. 
The  proportion  of  the  two  diameters  in  the  present  species  averages 
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about  12 :  7.  In  S.  eelox  it  is  12  :  10 J  and  in  8.  pinna  12  :  9J  *  The 
last  named  species  is  of  a  totally  distinct  form,  being  much  wider 
posteriorly  than  in  front,  so  that  it  is  sub-trigonal  in  shape  instead  of 
rhomboidal.  Its  posterior  hinge  teeth,  also,  are  near  the  extremity, 
and  so  obliqne  as  to  be  almost  parillel  to  the  hinge  line,  while  in  its 
smooth,  thin  epidermis,  marked  concentric  sculpture,  and  convex 
posterior  subdivision  of  the  valves,  it  differs  widely  from  S.  ddUB, 
The  ligament  of  S.  pinna  covers  a  greater  proportion  of  the  length  of 
the  area,  (about  §,)  than  does  that  of  8.  delUe.  It  is  much  narrower 
in  proportion  to  its  length,  as  is  indeed  the  entire  area,  corresponding 
to  the  smaller  tumidity  of  the  valves.  8.  celox  approaches  more  near- 
ly to  the  present  species,  but  is  thinner  and  much  less  tumid,  has  its 
posterior  hinge  teeth  more  oblique  and  nearer  to  the  extremity,  and 
differs  widely  in  sculpture. 

8,  delta  was  found  under  stones  in  creeks,  adhering  by  a  byssus.  It 
was  not  met  with  near  the  sea.  It  is  the  first  species  of  the  genns 
that  has  been  found  in  brackish  water,  both  of  the  forms  described  by 
Mr.  Benson  being  from  large  rivers  far  above  the  influence  of  the  tide. 

Mr.  Benson   mentions  the  occasional  occurrence  of  a  raised  rib  in  'i 
front  of  the  keel  in  8.  celox,  I  have  several  specimens,  which  I  received  ■- 
from  Mr.  Theobald,  shewing  this  peculiarity.     It  differs  entirely  front 
the  flattened  subobsolete  rib  of  8.  delta. 

Figm*es  of  all  3  species  are  added  to  illustrate  the  difference  betweoi 
them. 

Family  ANOMIAID^. 

No.  42,  Anomia,  sp. 

The  specimens  of  this  shell  have  unfortunately  been  mislaid.    I 
only  obtained  two  or  three  specimens,  and  it  is  extremely  difficult  to 
make  out  the  species  of  this  genus. 
No.  43,  Anomia  (iEnigma)  sdnigmatica,  Chem. 

Occasionally  found  adhering  to  stumps  of  trees  in  salt  water  creeks* 

Family  OSTREID-igE. 

No.  44,  Ofitrea,  sp.     (?  2  sp.) 

A  large  form  occurs  in  the  creeks  below  low  water  mark.  A 
smaller  kind  is  met  with  between  tide  marks  in  mangrove  swamps  and 
creeks,  attached  to  wood  or  stones.  I  unfortunately  omitted  to  take 
specimens  of  either. 

•  Moafiorod  from  authentic  specimens  of  each  species. 
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.On  the  Jungle  products  used  as  articles  of  food  hy  the  Inhabitants 
of  the  districts  of  Manhhoom  and  Hazarihdgh, 

By  V.  Ban,  Esq.  B.  A. 

Geologieal  Stiryey  of  India. 

It  is  perhaps  not  generally  known  that  thronghout  Manbhoora 
and  Hazaribagh,  as  well  as  in  many  of  the  adjoining  districts  a 
considerable  number  of  the  poorer  classes  of  the  people  depend  solely 
npon  the  jungle  to  supply  them  with  the  means  of  subsistence  for 
from  two  to  three  months  of  every  year.  In  time  of  famine  the 
number  so  dependent  is  of  course  greatly  increased. 

In  some  of  the  more  jungly  parts  of  these  districts,  where  the 
cnltivation  round  the  villages  is  very  limited  and  deficient,  nearly  the 
whole  of  the  inhabitants  who  have  survived  the  past  famine,  can  have 
luwi  little  else  but  the  roots  and  fruits  of  the  sun-ounding  jungle  upon 
which  to  subsist.  While  passing  through  some  of  these  villages  last 
season,  I  was  told  that  but  few  deaths  had  occurred  in  them. 

On  the  whole  I  am  inclined  to  believe  that  people  living  in  such 
villages  are  more  independent  and  less  affected  in  every  way  by  famine 
than  those,  who  residing  in  the  centre  of  cultivation,  have  no  jungle 
readily  accessible.     Were  a  census  to  be  taken,  it  would  probably  be 

10 
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found  that  the  relative  proportion  of  deserted  houses  and  villages,  the 
resalt  of  the  famine,  to  those  still  inhabited,  would  be  much  greater  in 
the  open,  cultivated  parts  of  the  district  than  in  the  densest  jungles. 
Indeed  the  jungles  may  be  regarded  to  a  certain  extent  as  the  saving 
of  the  lower  races  of  the  population ;  did  they  not  afford  nutritious 
food  in  abundance,  the  result  of  a  famine  like  that  of  1866-7,  would 
probably  be  not  merely  decimation,  but  utter  depopulation  through- 
out extcAded  areas. 

It  is  not  to  be  supposed  that  even  those  who  are  in  the  habit  of  using 
this  description  of  food  regularly,  for  a  greater  or  less  portion  of  every 
year,  regard  it  as  in  any  degree  an  equivalent  to  rice.  Many  have 
spoken  to  me  of  eating  Mhouw,  which  is  by  far  the  best  of  these 
products,  as  being  only  better  than  suffering  from  absolute  famine,  and 
they  always  consider  themselves  legitimate  objects  of  charity,  when 
they  can  say  they  are  living  on  it  alone. 

The  list  which  is  appended  to  this  paper,  includes  nearly  80 
distinct  species  of  plants  which  furnish  articles  of  food.  Owing 
to  the  difficulty  of  identifying  the  fragmentary  specimens  which  were 
all  that  I  could  in  some  instances  obtain,  it  has  been  impossible  to 
make  it  fully  complete.  I  believe,  however,  nothing  of  importance  has 
been  omitted. 

To  S.  Kurz,  Esq.  curator  of  the  Herbarium  in  the  Botanic  gardens, 
I  am  indebted  for  considerable  assistance  which  has  enabled  me  to 
bring  forward  this  paper  sooner  and  in  a  more  correct  form  than 
would  have  been  otherwise  possible. 

The  species  mentioned  are  of  course  of  varying  importance,  some 
being  merely  edible,  and  in  a  few  cases  injurious  if  eaten  in  large 
quantities ;  while  others,  as  the  MTiowdy  Sdl,  Bier,  Bur,  Ptpdl,  Singdrd, 
Chehur,  various  roots  of  the  species  of  Dioscorea,  and  many  of  the 
varieties  of  Sag  (leaves)  may  be  considered  as  bond  fide  staple  articles 
cf  food, 

Bassia  latifolia,  Boxb.    Mhowa,  H.  &  B. 

The  Mhowa  is  found  in  Bombay  and  Bengal ;  those  who  ha?e 
pot  visited  the  iaore  remote  portions  of  one  or  other  of  these  presiden- 
cies, can  hardly  realize  the  importance  of  this  tree  as  a  source  of  food 
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to  the  poorer  classes  of  the  natives,  more  especially  to  snch  improvi« 
doit  nces  as  the  Bheels,  Coles  and  Sonthals. 

In  the  districts  of  Manbhoom  and  Hazaribagh,  Mhowa  groves 
as  well  as  stray  trees  in  the  jungle  are  on  the  whole  abundant.  All 
the  trees,  with  the  exception  of  a  few  in  the  neighbourhood  of  roads, 
are  the  property  of  the  zemindars,  and  are  rented  out  by  them  at 
prices  varying  chiefly  with  the  bazaar  nirUc  or  price  of  rice. 

As  the  crop  of  Mhoioa  approaches  ripeness,  the  corollas,  becoming 
^eahy  and  turgid  with  secreted  juices,  gradually  loosen  their  adhesion 
to  the  calyx  and  fall  to  the  ground  in  a  snowy  shower.  The  duty  of 
collecting  the  fallen  blossoms  is  chiefly  performed  by  women  and 
difldren ;  at  dawn  they  may  be  seen  leaving  their  villages  with 
empty  baskets,  and  a  supply  of  water  for  the  day's  use* 

Before  the  crop  has  commenced  to  fall,  they  take  the  precaution  to 
bnm  away  the  grass  and  leaves  at  the  foot  of  the  tree,  so  that  none  of 
the  blossoms  may  be  liidden  when  they  fall.  The  gleaners  generally 
lenudn  under  the  trees  all  day,  alternately  sleeping  and  collecting  the 
crop ;  the  male  members  of  the  family,  visiting  the  trees  once  or  twice 
daring  the  day,  bear  off  the  produce  in  hanghys* 

It  often  happens  that  the  people  who  collect  come  from  a  consider* 
able  distance,  in  which  case  they  erect  with  the  branches  of  Sal  a 
temporary  encampment  of  huts  in  which  they  live  until  the  crop  is 
all  gathered  in.  In  front  of  each  of  these  huts  a  piece  of  ground  ia 
made  quite  smooth  and  hard,  for  the  purpose  of  spreading  out  the 
crop  to  dry. 

When  perfectly  dry,  the  blossoms  have  a  reddish  brown  colour,  and 
in  dze  they  have  lost  three-fourths  of  their  original  dimensions  and 
about  half  their  original  weight.  It  is  the  custom  with  some  of  the 
natives,  before  spreading  them  out  to  dry,  to  pull  off  the  little  ring  of 
foliaoeous  lobes  which  crowns  the  fleshy  corolLi. 

It  is  very  difficulty  to  collect  trustworthy  statistics  regarding  the 
amount  of  yield  of  the  Mhowa  trees.  I  have  been  told,  and  it  has  been 
repeated  to  me  several  timeSy  that  a  first  class  tree  will  yield  as  much 
as  thirty  cutcha  maunds  of  12  chittacks  to  the  seer,  or  about  ^th  of  a 
ton;  in  other  words,  an  average  daily  fall  of  two  maunds  is  said  to 
continue  for  15  days.  This  estimate  I  believe  is  more  than  double 
what  it  ought  to  be. 
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The  rent  of  the  trees  yaries  much  with  the  abnnclflnce  of  them  in 
the  district,  the  quality  of  the  previoofl  rioe  crop,  and  varioaa  other 
circnmstances  affecting  the  demand  and  snpply.  In  parts  of  Hazari- 
bagh,  I  have  known  ten  small  trees  to  be  let  for  a  rupee,  while  a  fine 
large  one  would  sometimes  alone  bring  that  amount.  In  Manbhoom 
I  have  been  pointed  out  trees  for  which  a  sum  of  from  two  to  three 
rupees  was  chaiged,  but  I  have  also  heard  of  trees  being  hired  in  the 
same  district  for  four  annas. 

As  do  the  trees,  so  the  saved  crop  varies  much  in  price,  the  limits 
being,  as  far  as  I  can  make  out,  from  2  to  8  maimds  for  the  rupee ;  but 
when,  as  is  perhaps  most  frequently  the  case,  the  exchange  b  in  kind, 
the  mahajuns  only  give  a  small  quantity  of  salt  and  three  or  four 
seers  of  rice  for  a  maund  of  if  Aotoo.  In  parts  of  Manbhoom,  I  have 
been  told  that  daring  the  famine,  the  price  of  Mhowa  was  from  12 
to  20  seers  for  the  rupee. 

Two  maunds  of  Mhowa  are  stated  by  some  to  furnish  a  months'  food 
to  a  family  consisting  of  a  father,  mother  and  three  children.  It  is, 
Jiowever,  seldom  eaten  alone,  being  much  more  h-equently  mixed  with 
the  seeds  of  861^  Shorsa  robubta,  Roxh,^  or  with  some  of  the  leaves  of 
the  plants  mentioned  in  the  accompanying  list  which  are  collectively 
called  Sdg.  The  cooking  is  performed  as  follows.  The  Sal  seeds, 
having  been  previously  well  dried  ia  the  sun,  are  roasted  and  then 
boiled  alone ;  the  Mhowa  flowers  are  then  also  boiled,  and  the  water 
is  thrown  away ;  so  far  having  been  cooked  separately,  they  are  then 
mixed  and  re-heated,  sometimes  a  small  quantity  of  rice  is  added.  It 
is  the  custom  to  cook  but  once  in  a  day,  and  each  member  of  the 
family  helps  himself  whenever  he  feels  hungry. 

When  fresh,  the  Mhowa  has  a  peculiar  luscious  taste  with  an  odour 
somewhat  suggestive  of  mice ;  when  dried,  it  possesses  some  resem- 
blance to  the  inferior  kinds  of  figs.  Cooking  renders  it  vapid  and 
utterly  devoid  of  flavour.  On  distillation  the  newly  dried  flowers  yield 
an  highly  intoxicating  spirit  called  dard  ;  this,  before  being  sold,  is 
diluted  with  ten  times  its  quantity  of  water,  and  is  then  sold  at  the 
rate  of  two  pice  for  about  a  quart. 

Considering  the  really  useful  pature  of  this  tree,  it  would  be  mofit 
(desirable  that  whenever  new  lines  of  road  are  being  made  throngb 
any  of  the  districts  in  which  it  thrives,  it  should  be  planted  on  either 
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side,  BO  that  the  poorest  might  avail  themselves  of  the  crop  without 
hmg  to  paj  rent  to  a  zemindar  or  landlord. 

K  tbe  yield  of  an  average  tree  amount  to  6  maunds,  that  is  to  say^ 
enough  to  supply  a  small  family  with  food  for  three  months,  there  can 
be  DO  question  of  the  immense  amount  of  food  which  in  time  of 
(amine  a  row  of  trees  planted  along  a  road  passing  through  the 
eooDtiy  would  afford.  Although  the  natives  rigorously  protect  such 
trees  as  exist,  I  am  not  aware  that  they  do  anything  to  increase  tho 
Dumber. 

Shorea  soBirsTA,  Roxb.    Sal,  H.  &  B. 

Under  the  head  of  Mhotoa,  the  seed  of  this  tree  has  already  been 
alladed  to.  Where  possible,  the  Mhowa  and  SiU  are  mixed  in  the  manner 
above  described,  but  in  some  places  even  Mhowa  is  not  to  be  obtained, 
BO  that  the  Sal  seeds  are  roasted  and  eaten  alone.  With  many  of  the 
Sonthsls,  Sal  is  probably  a  regular  article  of  food,  and  not  merely  a 
*^  demier  ressort**  to  be  used  in  such  a  year  as  1866-7. 

Ficus  Ikdioa,  Boxb.    Bur,  B.  &  H.—- F.  BsuaiosA^  Linn,    Ptpal 

The  fig9  of  both  these  species  especially  those  of  the  former 
are  eaten  every  year  by  the  poorer  classes  of  natives.  In  one 
place  last  year  I  observed  a  number  of  wretched  half-starved  ill- 
dothed  women  and  children,  with  a  few  still  more  wretched  men, 
picking  up  the  figs  which  had  fallen  from  a  banyan  tre^ :  they  did 
not  even  knock  the  fruit  off  the  tree,  but  were  become  so  poor-spirited 
by  hunger,  that  they  were  contented  to  collect  the  windfalls. 

ZizTPHiTS  JUJUBA,  Linn.     Bier,  B.  A  H. 

The  fruit  of  this  tree  though  not  at  all  to  be  compared  in  importance 
with  Mhovoa  as  an  article  of  food,  is  nevertheless  much  used  in 
parts  of  these  districts  where  Mhowa  is  not  abundant ;  it  may  frequently 
be  seen  spread  out  to  dry  on  the  roofs  of  cottages.  There  are  two 
varieties  at  least  of  Bier  ;  one  is  a  small  bush  with  the  appearance  of 
ivhich  few  who  have  travelled  in  India  can  fail  to  be  familiar ;  the 
other  is  from  the  same  original  stock,  but  has  been  vastly  improved  by 
cultivation  and  is  always  found  near  villages. 

This  fruit  is  sold  in  the  bazaars,  and  when  not  quite  ripe,  has  the 
pleasant  acidity  of  an  apple. 
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Bauhinia  Vahlh,  W.  &  a,     Chehur  B.  A  H. 

The  pods  of  this  gigantic  creeper  which,  passing  from  tree  to  tree, 
forms  the  festoons  pecnliar  to  tropical  jnngle  scenery,  are  most 
eagerly  sought  for  by  the  natives,  so  much  so,  indeed,  that  it  was 
with  difficulty  that  I  succeeded  in  obtaining  botanical  specimens. 
They  are  plucked  just  before  they  become  ripe ;  so  that  in  order  to 
open  them,  it  is  necessary  to  place  them  in  a  fire ;  on  being  sufficiently 
heated,  they  open  with  a  loud  report,  and  the  carpels  at  once  twist 
into  curls  which  no  amount  of  pressure  can  remoye.  The  seeds  are 
easily  detached  and  are  eaten  at  once. 

Trapa  bispinosa,  Roxb.  &  T.  QUADBispmosA,  Bozb.  Binghdrd^ 
B.  &  H.    Funboje^  South. 

Both  these  species  of  Singhdrd  are  well  known  to  many  Europeans* 
With  the  natives  they  form  a  favourite  article  of  food.  I  have  frequently 
Been  from  20  to  30  persons,  men,  women  and  children  groping  in  a  half 
dried  up  tank  for  Singhdrd,  Faludinas,  and  small  sluggish  fish,  which 
ktter  are  caught  by  dragging  on  shore  the  weed  in  with  they  lie 
concealed.  From  the  produce  of  a  morning's  collection  of  these 
miscellaneous  substances  a  tarkdri  is  made,  which  is  perhaps  the  only 
food  upon  which  a  family  have  to  subsist  for  the  day. 

In  drawing  up  the  following  list,  two  systems  of  arrangement  were 
possible,  either  to  enumerate  the  species  under  their  respective  natural 
orders,  or  under  headings  indicating  the  part  of  the  plant  used ;  this 
latter  form  has  been  adopted,  as  it  renders  the  list  more  accessible 
to  those  not  familiar  with  botanical  terms.  The  order  in  which  the 
species  are  arranged  is  approximately  that  o{  their  relative  importance. 
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Chaptxb  IV. — Oenerai  Reniark$j  Chognosttc  History,  and  Conclusion. 

81.  In  the  preceding  chapters  I  have  often  insisted  on  the 
parallelism  of  the  several  chains  of  the  Himalaya ;  this  parallelism  is  at 
once  evident  by  reference  to  the  map.  Between  the  great  parallels,  we 
have  seen  that  smaller,  catenated  chains  make  their  appearance,  filling 
np,  as  it  were,  with  their  spurs  and  branches,  the  great  troughs 
formed  by  the  principal  parallel  ridges.  All  the  peaks  and  sinuosities 
of  these  catenated  chains  appear  to  present  the  same  arrangement,  viz. 
i  highly  crystalline  and  porphyritic  variety  of  volcanic  rock,  passing 
gradually  into  others  less  crystalline,  such  as  Trachyte,  Fektone  and 
Greenstone,  and  finally  covered  by  ash,  cinders,  agglomerate,  laterite, 
and  compact  azoic  slate :  these  beds  of  ejecta,  together  with  their 
intentratified  layers  of  slate  and  sandstone,  are  all  conformable  to  the 
fbssiliferous  strata  by  which  they  are  covered,  and  have  behaved  like 
tboee  at  the  final  upheaval  of  the  great  system.  But  the  more  crystalline 
rocks,  the  several  porphyries,  the  hornblende  rocks,  &o.  do  not  appear 
to  bave  been  displaced  laterally  in  any  way  to  the  same  extent  as  the 
stiatified  layers;  they  rather  seem  to  have  been  upheaved  from 
imderground  as  a  solid  mass,  breaking  through  the  beds  of  superficial 
trap  and  of  volcanic  ejecta.  A  similar  disposition  is  likewise  usual 
in  granitic  mountains,  the  granite  supporting  gneiss,  schist,  me- 
tamorphic  slate  and  marble,  and  these  being  covered  by  fossiliferous 
rocks. 

To  explain  the  cause  of  this  arrangement,  let  us  consider  what 
is  the  section  of  a  volcano,  as  far  as  it  is  known  at  present 
from  a  study  of  active  and  extinct  ones.  We  have  under  the  surface  of 
the  country,  in  which  the  volcano  occurs,  enormous  masses  of  trachyte, 
becoming  more  and  more  crystalline  and  prophyritic  as  we  proceed 
deeper,    and   probably    passing    gradually    into    granite.     In  some 
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volcanoes  this  mass  is  perhaps    npheaved   during  their  activity,  bni 
what  is  upheaved  above  groond  is  certainly  but  a  small  proportion  of 
what  remains  underneath.     This  mass  is  covered  by  the  materiab 
which  have  flowed  out  and  have  spread  themselves  on  the  sorfacey  either 
under  the  sea  or  in  the  open  air.     A  great  deal  of  this  fluid  material 
does  never  reach  the  surface,  but  finds  its  way  into  the  cracks  and  fis- 
sures of  the  trachyte  and  porphyry.     The  portion  which  flows  on  the 
surface,  whether  in  the  air  or  under  water  i&  a  lava ;  on  the  top  of  and 
interbedded  with  the  lavas,  scorine,  ashes,  cinders,  dust,  broken  rocks 
and  mud,  thrown  into  the  air  or  into  the  sea  by  volcanic  diacbaiges, 
are  arranged  in  gentle  slopes  on  the  sides  of  the  volcanoes  and  in  flat 
strata  further  off.    Now,  let  us  suppose  that  the  volcanic   activity 
becomes  dormant  or  ceases :  we  shall  have  under  the  spot  where  the 
volcano  once  broke  out,  great  masses  of  melted  and  metamorphosed 
matter  solidifying  into  various  sorts  of  trappean  rocks,  while  on  the 
surface,  stratified  and  fossiliferous  beds  will  be  deporated  on  the  top  of 
the  lava  and  ashes.     Should  then  the  whole  district  be  submitted  to 
an  expansive  force  acting  from  within  outwards,  this  force  will  be  fint 
and  most  intensely  felt  by  the  great  mass  of  underground  porphyiy 
and  trachyte,  which  will  be  forced  up  and  break  through   what- 
ever covers  it ;  the  beds  of  basalt  and  amygdaloid  through  which  it 
is  forced,  will  be  displaced  and  thrown  aside  or  on  their  flank,  drag- 
ging with  them  the  stratified  beds  of  cinders  and  fossiliferous  strata. 
If  instead  of  one  volcano,  we  have  many,  situated    not    veiy  far 
apart,  we  shall  have  the  superficial  rocks  thrown  into  endlesa  ocmfosioa 
by  the  upheaval  of  the  many  masses  df    porphyry  and  trachyte, 
which  once  formed  their  bases.     The  surging  up  of  these  masees 
of  crystalline  rock  will  of  course  diminish  very  materially  the  space 
occupied  by  the  lavas,  the  cinders  and  the   fossiliferous  rooks  at  the 
time  of  their  deposition  ;  and  these  have  therefore  no  other  alternative 
but  to  be  broken  in  pieces,  and  these  pieces  to  be  raised  more  or  leas 
towards  a  vertical  position,  according  to  the  quantity  of  rocks  to  be 
packed  in  a  given  e^ace.     Thus,  (or  example,  near  the  Kaj  NagraAge, 
we  have  vast  deposits  of  felstone  well  hemmed  in,  (m  the  south,  by  aa 
enormous  thickness  of  passive  tertiaries.    When  the  huge  mass  of 
porphyry  of  the  centre  of  this  system  of  mountains  received  its  last 
upheaval,  it  took  possession  of  a  great  extent  of  ground  formeiiy 
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eoTered  by  tlie  felgtone  ;  and  this  in  its  turn  did  its  best  to  push  the 
teitiAries  farther  south,  but  this  it  only  partially  succeeded  in  doing ; 
and  as  there  was  much  felstone  and  little  room  for  it,  the  bed  broke 
into  pieces  and  these  pieces  became  packed  edgeways. 

82.  Granite  may  be  considered  as  the  solidified  matter  of  a  volcano 
leated  so  far  from  the  surface  of  the  earth,  that  it  never  broke  through 
its  covering  while  the  minerals  were  in  a  fluid  or  viscid  state.  It  is 
the  remains  of  a  ''  blind  volcano."  Humboldt  has  described  volcanic 
action,  "  the  reaction  of  the  interior  of  the  earth  on  the  external  cnist." 
This  crust  has  %o  be  broken  through  to  allow  of  the  escape  of  some  of 
the  internal  matter;  where  the  earth's  crust  resists  the  upward 
pressure,  no  crater  is  formed,  no  true  volcano  appears ;  but  the  melted 
natter  remains  imprisoned  under  the  crust,  and  there  gradually 
H^idifies  under  great  pressure.  The  solidification  will  necessarily  be 
made  more  slow  at  a  great  depth,  than  it  would  be  near  the  surface 
nd  near  a  rent  which  allows  of  the  evaporation  of  the  intermolecular 
water  to  take  place ;  and  it  is  the  slowness  of  the  cooling,  the 
pressure  sustained  during  the  period  of  cooling,  and  the  retention  of 
intermolecular  water  and  gases  which  cause  the  melted  minerals  to 
crystallise  as  granite  and  not  as  porphyry,  greenstone  or  basalt. 

8B.  In  regard  to  their  geographical  disposition,  volcanoes  can  be 
daesified  into  "  central"  and  ^'  linear."  The  ^'  central"  are  those  which 
arise  by  themselves  and  appear  not  to  be  connected  with  any  other 
volcano ;  the  "  linear"  are  several  outlets  arranged  along  a  probable 
fisBore  in  the  earth's  crust,  and  the  fissure  is  often  parallel  to  one  or 
many  other  fissures  similarly  indicated  by  a  line  of  volcanoes;  or 
two  fissures  may  out  one  another  obliquely,  as  we  see  in  the  Lipari 
Idands. 

84.  Applying  the  above  general  remarks  to  the  volcanic  rocks  of 
Casbmir,  we  first  notice  that  previous  to  the  carboniferous  epoch,  there 
existed  linear  volcanoes  arranged  in  a  direction  parallel  to  the 
present  general  direction  of  the  Himalaya,  viz.  N.  W.  and  S.  E. ;  these 
volcanoes  are  now  represented  by  the  summits  of  Kaj-Nag  and  of  the 
Kistwar  and  Badrawar  and  the  peaks  of  the  catenated  chains  of  Gash- 
mir.  These  volcanoes  vary  much  in  importance,  but  no  doubt  can 
be  entertained  of  their  general  great  activity,  if  we  remember  the 
enormous  amount  of  ejecta  which  they  have  thrown  out.     The  well 
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stratified  arrangement  of  these  ejected  materials,  especially  those  which 
are  ejected  in  a  loose  and  fragmentary  condition,  the  amygdaloidal 
nature  of  nearly  all  the  ash-rocks  and  some  of  the  slates,  and  the 
existence  of  these  slates  interatratified  with  the  volcanic  rocks,  justify 
the  idea  that  some  of  the  volcanoes  were  islands  and  others  sohaqneoos 
craters,  in  a  sea  of  moderate  depth,  and  it  requires  no  great  effort  of 
the  mind  to  picture  to  ourselves  an  archipelago  of  fire-emitting  islands 
in  the  Silurian  sea. 

At  what  time  the  volcanoes  first  out  hroke  out,  it  is  not  at  present 
possihle  to  determine ;  they  appear  to  have  subsided  at  the  beginning 
of  the  Carboniferous  epoch ;  and  though  phenomena  related  to  volcanic 
power,  in  the  most  general  acceptance  of  that  term,  were  not  wanting 
during  and  after  the  Carboniferous  epoch,  yet  it  is  certain,  as  far  as 
we  at  present  know,  that  no  regular  volcano  ever  existed  in  the 
western  Himalaya  after  the  great  Silurian  volcanoes  had  become 
extinct. 

85.  It  has  been  remarked  in  many  parts  of  the  world  that,  when  a 
Yolanic  district  is,  after  the  extinction  of  all  craters,  so  disturbed  that 
fissures  are  formed  in  the  crust  of  the  earth,  these  fissures  do  not  pass 
through  the  old  volcanic  accumulations,  but  rather  at  a  little  distance 
from  them.  This  has  been  explained  by  supposing  that  the  masses  of 
porphyry,  trachyte  and  other  once  melted  rocks, which  have  been  ejected 
in  the  original  volcanic  fissures  and  amongst  the  rocks  near  this  fissare, 
have  so  much  strengthened  the  crust  of  the  earth  in  the  site  of  that 
fissure,  that  a  new  fracture  takes  place  anywhere  rather  than  across  or 
along  the  old  crack.  If  instead  of  one  old  crack  we  have  many  parallel 
cracks,  the  new  fissures  will  then  naturally  take  a  direction  parallel  to 
the  old  fissures  and  will  be  situated  between  them.  This  has  been  the 
case  in  the  Himalayas,  and  the  great  lines  of  fracture  which  were  formed 
at  the  last  upheaval,  are  none  of  them  along  the  catenated  volcanic 
chains,  but  between  and  parallel  to  these  chains.  But  the  catenated 
chains  or  lines  of  linear  Silurian  volcanoes  determined  the  direction  of 
the  great  lines  of  fracture  which  were  formed  at  the  last  upheaval.  We 
see  therefore  in  the  Himalayas  great  lines  of  fracture  running  N.  W.  and 
S.  E.,  these  fractures  present  a  downthrow  on  the  S.  W.  and  the 
beds  of  rocks  north-east  of  them  form  the  great  parallel  chains  of  the 
Himalaya.     The  general  dip  of  all  these  chains,  and  indeed  of  all  the 
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great  beds  of  rock  in  these  monntains,  is  towards  the  N.  E. ;  an  explana- 
tion of  the  canse  of  this  dip  will  be  given  hereafter. 

86.    We  haye  said  that  granite  may  be  considered  as  the  consoli- 
dated materials  of "  blind  volcanoes ;"  that  is,  the  cooled  down  masses 
of  fluid  or  viscid  matter  propelled  by  internal   tension  towards   the 
sarfaoe  of  the  globe,  bat  not  with  a  force  snfficient  to  overcome  the 
resistance  offered  by  the  earth's  crost.     The  sonndness  of  this  hypothesis 
appears  supported  by  the  metamorphic  influence  of  granite  over  im- 
mense tracts  of  country :  the  conversion  of  shales,  limestone,  and  sand- 
stones and  other  rocks  into  gneiss,  schist,  marble  and  quartzite  can  only 
be  explained  either  by  supposing  these  shales,  limestones,  and  sandstones 
to  have  been  plunged  deep  into  the  bowels  of  the  earth,  there  to  be  me- 
tamorpho8ed,^-or  else  to  have  been  the  lid,  covering  and  keepii^  under 
waves  of  fluid  mineral  matter.     Now,  the  first  supposition  necessitates 
the  assumption  of  very  great  disturbances  of  the  earth's  crust,  of  such 
disturbances  as  we  cannot  conceive  or  imagine  by  the  analogy  of  any- 
thing we  now  see  in  the  rocks  of  the  surface  of  the  globe.     Neither  is 
the  idea  of  superficial  stratified  beds  being  plunged  to  a  great  depth 
mto  the  earth,  agreeable  to  the  universal  observation  of  a  forcing-out 
power  acting  from  the  centre  to  the  surface.     The  other  supposition 
does  not  present  the  above-named  objections:  immense  masses  of 
melted  matter  may  have  approached  sufficiently  near  the  surface  to 
have  imparted  great  and.  continued  heat  to  the  deepest  stratified  beds, 
and  may  have  underlaid  great  tracts  of  country,  without  disturbing,  to 
a  very  great  extent,  the  position  of  the  strata  which  they  metamor- 
phosed.    Hence   do  we  find  beds  of  gneiss,  schist  and  marble  retaining 
great  regularity  of  stratification  for  very  many  miles;  so  much  so, 
that  it  has  been  possible  to  classify  these  metamorphic  rocks  in  regularly 
saperpoeed  formations,  and  to  ascertain  non-conformity  between  these 
beds,  proving  beyond  a  doubt    their  successive    deposition.*    It   is 
impossible  to  understand  how  these  beds  could  have  preserved  their 
relations,  over  a  great  extent  of  country,  if  it  had  been  submitted,  at  one 
time,  to  a  ''  houleversement"  so  terrific  and  complete  as  to  have  plunged 
them  under  the  solid  crust  of  the  earth,  and,  at  another  time,  to  the 
great  upheaval  necessary  to  bring  them  up  again  to  the  surface. 

*  The  great  example  of  this  is  Sir  W.    Logan's  Laorentian  formations  in 
Canada. 
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It  is  hardly  necessary  to  add  that  the  rolling  of  this  great  wave  of 
melted  minerals,  under  a  certain  part  of  the  earth's  crost,  would  set  all 
the  deep-seated  waters  to  boil,  would  sublimate  certain  metals  and 
elements,  and  that  steam  at  a  great  heat,  and  occasionally  impregnated 
with  various  vapours,  would  add  its  metamorphic  influence  to  that  of 
the  heat  disengaged  from  the  molten  granite  underneath,  and  would 
here  and  their  percolate  and  alter  certain  distant  beds  which  would 
have  otherwise  escaped  metamorphosis. 

It  has  been  advanced  that  steam  alone  was  sufficient  to  account  for 
the  metamorphism ;  to  me  it  appears  inadequate  to  the  work,  when  we 
come  to  considet  the  extensive  beds  of  metamorphic  rocks  seen  in 
several  parts  of  the  world.  No  Geyser,  ever  so  hot,  has  yet  been 
reported  to  have  changed  shales  in  its  vicinity  into  gneiss  or  crystalline 
schists,  though,  I  admit,  the  influence  is  often  evident  enough  in  beds 
of  limestone.  On  the  other  hand,  we  know  that  dykes  of  greenstone, 
of  basalt,  or  of  amygdaloid  have  often  converted  sandstone  into  horn- 
stone  or  quartzite,  and  slate  clay  into  flinty-state  or  jasper.  It  appeare 
therefore  evident,  that  heat  is  one  of  the  most  powerful,  if  not  the 
principal  agent  of  metamorphism ;  it  appears  also  necessary  that  the 
heat  should  be  long  sustained  to  produce  such  a  great  extent  of  metamor- 
phosed beds  as  those  we  are  considering,  and  that  it  should  be  equally 
and  uniformly  distributed.  It  does  not  appear  likely  that  this  persistent 
and  uniform  heat  was  supplied  by  bursts  of  vapours,  nor  indeed  have  we 
any  analogy  in  the  present  days  of  large  tracts  of  country  being  sensibly 
modified  by  the  permeation  of  steam.  The  slow  cooling  of  a  mass  of 
molten  mineral  under  pressure  would  be  admirably  adapted  to  the  work 
of  metamorphosing  the  superincumbent  crust,  over  several  hundred 
square  miles  of  country. 

If  the  hypothesis  advanced  just  now  be  accepted,  we  have  no 
difficulty  in  understanding  the  graduating  of  granite  into  volcanic 
rocks ;  it  is  indeed  what  we  would  naturally  expect  to  see,  wherever 
subsequent  upheavals  have  exposed  extensive  granitic  and  trappean 
regions. 

To  facilitate  the  application  of  these  remarks  to  the  Himakya 
mountains,  let  us  make  a  theoretical  section  from  the  south-west  to 
the  north-east  across  the  Silurian  Archipelego  of  Kashmir  and  the 
sea  to  the  north-east  of  it. 
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This  theoretical  section  shows  ns  a  succession  of  volcanic  islands  or 
maritime  or  sub-aqneous  volcanoes  of  which  the  base  is  a  mass  of 
jiielted  matter,  destined  to  solidify  as  porphyry,  trachyte  and  other 
volcanic  rocks,  whilst  the  melted  materials  situated  further  from  the 
vents  are  to  solidify  as  granite.  Over  the  granite,  we  find  the  crust 
more  or  less  intact,  though  metamorphosed  into  gneiss,  schist  and 
marble ;  over  the  porphyries  and  trachytes  w^e  find  that  it  has 
been  removed  and  torn  up  by  the  ejecting  power  of  the  melted 
mass  making  its  way  to  the  vents.  Over  and  between  the  volcanoes, 
we  find  a  very  thick  bed  of  ashes,  broken  stones,  agglomerates 
and  lavas.  Over  the  granite  we  find,  after  the  gneiss  and  schists, 
stratified  deposits  of  Silurian  shales  and  limestone.  After  the 
extinction  of  the  volcanoes,  we  find  the  whole  sea-bottom  covered 
with  the  fragments  of  animals  of  the  Carboniferous  period  ;  and  thus 
do  we  see  in  Kashmir  the  Carboniferous  limestone  resting  confor- 
mably on  the  volcanic  rocks,  and  not  disturbed  by  their  intrusion. 

Of  course  many  changes,  oscillations,  denudations  and  depositions 
took  place  between  the  extinction  of  the  Silurian  volcanoes  and  the 
great  final  upheaval  of  the  Himalayas ;  but  these  changes  do  not 
appear  to  have  been  on  a  sufficiently  grand  scale  to  have  affected,  to 
any  great  degree,  the  lithological  features  of  the  earth's  crust,  in  the 
portion  of  the  globe  we  are  considering.  At  the  finaj  upheaval,  a 
series  of  new  fissures  were  formed  and  are  represented  in  the  diagram 
above,  and  the  position  assumed  by  the  several  slices,  *  between  these 
fissures,  is  represented  by  the  dotted  outline.  There  are  many  more 
parallel  fissures,  I  have  no  doubt,  but  they  did  not  cause  a  great  up- 
throw of  one  of  their  edges,  and  have  therefore  little  to  do  with  the 
general  configuration  of  the  Himalayas. 

The  position  of  the  fissures,  hetioeen  the  old  volcanic  lines,  and  not  on 
them,  has  produced  the  phenomenon  that  nearly  all  the  highest  peab 
of  the  Himalaya  are  not  situated  on  the  chain  to  which  they  belong, 
but  a  little  distance  from  it.  The  fissures,  taking  place  in  the  weakest 
parts  of  the  crust,  followed  the  old  valleys  between  the  lines  of  volcanoes, 
and  the  volcanic  masses  are  therefore  superior  to  the  chain  formed  by 
the  edge  of  the  fissure  by  the  height  these  volcanic  masses  originaDy 
possessed.  It  is  also  reasonable  to  admit  that  the  movement  of  np- 
heaval  was  more  powerfully  felt  by  huge  masses  of  prophyry,  trachyte, 
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gnDite,  gneiss,  <fec.,  which  cannot  be  easily  compressed  or  folded,  than 
\fj  the  flat  beds  of  dusts,  slates,  lavas,  ashes  and  fossiliferons  rocks. 

87.  Glancing  now  at  the  Afghan  mountains,  we  find  that  their 
cbains  have  a  steady  direction  from  the  north-east  to  the  south-west. 
We  find  also  that,  as  far  as  has  been  asceitained,  the  dip  is  invariably 
N.  W.  or  W.  N.  W. ;  that  is,  presents  the  same  phenomenon  as  in 
the  Himalaya,  of  the  beds  of  rock  rising  towards  the  plains  of  India. 
This  dip  is  that  of  all  the  rocks  of  the  trans-Indus  districts ;  it  is  that 
of  the  beds  in  Yerziristan,  and  of  most  of  the  nummulitic  strata 
in  Hazara,  and  indeed,  wherever  it  has  been  possible  to  examina 
it,  it  has  been  found  to  be  north-westerly.  We  cannot  therefore  refusa 
to  admit,  that  the  strike  of  the  Afghan  mountains  meets  the  strike  of 
the  Himalayas,  and  the  dip  of  the  latter  being  North-easterly  and 
that  of  the  former  North-westerly,  we  are  justified  in  concluding,  that 
the  whole  of  these  huge  mountains  forms  one  and  the  same  system  of 
upheaval ;  that  a  tremendous  dome  or  swell  did  surge  up  in  the  region 
oi  our  Silurian  volcanic  archipelagoes,  and  that  the  Himalayas  on  one 
side  and  the-  Afghan  mountains  on  the  other  are  faulted  slopes  of  a 
gigantic  oblique  anticlinal ! 

A  true  anticlinal  it  cannot  be  called ;  it  is  more  properly  the  result 
'o\  an  incalculable  force  pressing  outwardly  the  crust  of  the  earth  and 
endeavouring  to  raise  it  into  a  dome  ;  and  as  such  a  dome  could  neither 
be  raised  nor  settled  down  again  without  much  fracturing  of  the  crust 
of  the  eartb,  the  lines  of  fracture  followed  the  direction  of  the  old 
volcanic  lines,  and  on  one  side  ran  N.  W. —  S.  E.  (Himalayas)  and  on 
the  other  N.  W. — S.  E.  (Afghan  mountains). 

No  good  explanation  has  yet  been  advanced  of  the  general  N.  E. 
dip  of  the  Himalaya ;  none  has  even  been  attempted  of  the  N.  W. 
dip  of  the  Afghan  mountains.  By  placing  the  axis  of  the  dome 
between  these  two  masses  of  mountains,  and  considering  these  moun- 
tains as  the  opposite  jambs  of  an  oblique  anticlinal,  the  singular  dip 
>f  both  is  satisfactorily  explained. 

88.  PI.  XI.  is  intended  to  give  an  idea  of  the  great  fissures  of  the 
Afghan- Himalayan  sybtem  of  mountains. 
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We  must  not  forget  that  the  fissures  went  through  portions  of  the 
crust,  having  a  much  greater  power  of  resistance  in  some  places  than 
in  others,  being  here  brittle,  there  tenacious,  here  rigid  and  there  easily 
bent ;  and  we  must  not  expect  too  much  regularity  in  the  fissures, 
but  be  prepared  for  occasional  deviations  from  the  general  direction. 
The  Miocene  beds,  which  present  the  greatest  uniformity  of  formation, 
have  everywhere  the  most  regular  strike,  in  spite  of  their  numerous 
foldings  and  faults ;  the  great  beds  of  felstone  are  also  tolerably 
regular  in  their  general  dip,  and  so  are  the  great  beds  of  Carboniferous 
limestone  in  Kashmir,  though  of  course  the  smaller  beds,  especially 
those  close  against  high  summits,  have  a  local  dip  and  strike.  The 
interminable  masses  of  metamorphic  schists,  described  by  travellers  in 
several  parts  of  the  Himalayas,  have  also  a  steady  N.  E.  dip,  and 
Captain  R.  Strachey  tells  us  that  in  that  portion  of  the  Himalayas  which 
he  examined,  the  N.  E.  dip  was  the  general  one.  On  the  Afghan 
side  of  the  oblique  anticlinal  the  Miocene  again  presents  the  greatest 
regularity,  and  the  Nummulitic  formation  nearly  equals  it ;  the  dip  of 
both  these  formations  is  very  steadily  towards  the  N.  W, 

Another  cause  which  has  no  doubt  contributed  to  break  the  uni- 
formity of  the  parallelism  of  the  chains  is  the  pressure,  in  some  places, 
of  such  enormous  accumulations  of  volcanic  porphyry  as  we  see  at  the 
Kaj-Nag  and  in  Kistwar  and  Badrawar.  These  centres  of  volcanic 
rock  appear  to  have  been  very  huge ;  they  were  undoubtedly  solidified 
long  before  they  became  upheaved,  as  they  were  formed  during  the 
Silurian  epoch,  and  did  not  receive  their  upheaval  until  the  Tertiary 
period  had  been  nearly  run  out.  They  were,  therefore^  raised  up 
bodily  as  solid  masses,  and  they  had  been  too  huge  to  arrange  themselves 
in  the  general  parallelism  of  the  fissures.  I  have  represented  them  in 
the  plate  as  huge  centres  of  volcanic  action,  regarding  them  as  too 
enormous  to  be  displaced  by  even  the  force  which  has  uplifted  the 
great  dome  of  the  Afghan- Himalayan  system ;  they  were  merely 
forced  up.  The  Sufed  Koh  and  the  Koh-i-Baba  in  the  Afghan  moun- 
tains occupy  a  similar  position  in  relation  to  the  parallel  chains ;  the 
first  named  is  probably  a  volcanic  mass,  and  I  have  assumed  that  the 
other  is  likewise  a  porphyry  centre.  It  is  probable  that  certain 
granite  masses  have  acted  in  a  like  manner ;  but  it  would  be  of  little 
profit  to  speculate  about  those  masses,  knowing  at  present  nothing 
positive  regarding  them. 
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The  fissures  just  described  being  once  formed,  we  have  no  difficulty 
in  onderstanding  how  the  slices  of  crust  between  them  were  compelled 
to  remain  in  an  oblique  position,  viz.  dipping  N.  E.  and  N.  W, 
respectively,  when  the  settlement  took  place,  if  we  remember,  that  a 
great  deal  of  granite,  lignite,  porphyry,  trachyte,  <fcc.  buried  under  the 
surface  before  the  upheaval,  had  now  been  forced  up  and  occupied 
a  great  portion  of  the  room ;  unable  to  find  space  enough  to  resume  a 
horizontal  position,  these  bands  of  the  earth's  crust  became  impacted 
in  the  position  we  now  see  them. 

89.  Ooming  down  from  the  high  regions  of  the  Himalaya  and  of 
the  A^han  mountains  to  the  Salt  Bange  and  the  hills  of  the  district 
of  Bunnoo,  we  notice  the  interesting  phenomenon  of  the  tilting  up  of 
the  angular  extremity  of  the  piece  of  cmst  that  had  been  broken  off, 
between  the  converging  fissures  of  the  Sub-Himalaya  and  the  Sub- 
Afghan  hills.  This  crop*fracture  is  just  such  as  we  see  near  the 
point  of  an  angular  piece  of  a  window-pane  which  has  been  staiTed 
by  a  blow.  The  dip  of  the  Salt  Range  and  the  Bunnoo  hills  is 
consequently  disposed  in  a  somewhat  converging  manner,  such  as  is 
indicated  by  the  arrows  in  PI.  XI. ;  the  crop  fracture  is  not  a  straight 
line;  it  is  a  succession  of  segments  of  a  circle,  and  the  dip  of  each 
s^mcnt  is  converging  more  or  less  towards  the  centre  of  its  circle. 

It  is,  however,  possible  that  this  breaking  of  the  tip  of  the  triangular 
piece  of  crust  is  only  apparent,  and  that  the  segmentary  and  converging 
dip  of  the  beds  may  be  due  to  a  complexity  of  resultant  forces,  at  the 
place  where  the  N.  W.  and  N.  W.  dips  meet. 

To  the  south  of  the  Salt  Range  extend  the  vast  plains  of  the  Punjab, 
Ajmeer  and  Marwar,  covered  mostly  with  clay  and  sand,  often  a  desert 
without  a  hill  or  even  a  mound  to  relieve  the  monotony,  and  with 
hardly  a  pebble  to  be  found  for  some  hundreds  of  miles.  So  far  south 
as  Lat  N.  27°  these  great  plains  extend  without  a  break,  and  then 
we  find  the  volcanic  rocks  of  Central  India,  supporting  here  and  there 
beds  of  sandstone  with  mammalian  bones'''  similar  to  those  which  are 
80  well  developed  in  the  Sub-Himalaya  and  Sub-Afghan  ranges. 
Whether  the  whole,  a  portion,  or  none  of  the  volcanic  rocks  of  Central 
India  are  contemporaneous  to  those  of  the   Himalaya,  I  know  not, 

*  Bones  of  extinct  mammals  have  been  foand  in  the  Valley  of  the  Nerbndda* 
Boath  of  Lat.  N.  21^,  no  Miocene  has  ever  been  found* 
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though  it  18  highly  probable  that  some  at  least  belong  to  the  same 
epoch.  I  think  it  would  be  a  most  interesting  point  to  stndy, 
whether  the  Central  Indian  Mountains  participated  in  the  great 
upheaval  of  the  Afghan- Himalayan  system,  and  to  what  extent  they 
did  so.  Such  a  subject  is  not,  however,  to  be  discussed  here,  en 
passant.  We  must  know  more  of  "what  is  buried  under  the  alluvial 
sands  and  clays  of  the  Punjab  and  the  desert  of  Ajmeer,  before  we  can 
decide  on  the  relations  of  the  Himalaya  and  Central  Indian  Mountains. 
The  study  of  the  Miocene  beds  appears  the  most  likely  sort  of  research 
to  lead  to  interesting  results.  Could  we  once  show  satisfactorily 
that  the  plains  of  Northern  India  have  been  one  day,  and  that  not  long 
ago  (geologically  speaking)  a  rugged  country  covered  with  Miocene 
hillocks  and  ridges,  we  should  soon  get  an  insight  into  the  participa- 
tion of  the  Central  Indian  Mountains  in  the  great  Afghan-Himalayan 
upheaval,  and  also  into  the  nature  of  the  soils  and  sub-soils  of 
Upper  India. 

90.  Let  us  now  endeavour  to  sketch  a  geognostic  history  of  the 
Afghan -Himalayan  system  of  mountains,  in  accordance  with  the 
observations  and  hypotheses  recorded  in  this  paper.* 

In  the  days  of  the  Silurian  epoch,  thB  centre  of  Asia  may  be  assum- 
ed to  have  been  a  sea  uniting  the  Arctic  to  the  Indian  Ocean.  In 
the  middle  of  this  sea,  an  archipelago  of  volcanic  islands  and  subaqueous 
volcanoes  existed,  displaying  great  activity  and  ejecting  into  the  sea 
an  immense  quantity  of  matter. 

The  position  of  these  volcanoes  and  subaqueous  vents  is  now 
represented  by  the  porphyritic  masses  of  Kaj-Nag,  of  Kistwar  and 
Badrawar,  by  the  summits  of  the  catenated  chains  of  Kashmir, 
&c.,  (fee.  The  volcanoes  were  linear  in  their  arrangement ;  one  line, 
that  of  Kaj-Nag,  Badrawar  and  Kistwar  being  continued  far  towards 
the  south-east;  and  it  is  probable  that  the  peaks  of  Chor,  of  Dodatoli 
and  others  in  the  same  districts,  are  volcanic  peaks  on  the  same 
fissure.  Another  line  or  rather  series  of  lines  is  that  of  the  catenated 
chains  in  Kashmir,  with  a  probable  S.  E.  extension  in  the  range 
of  mountains  which  separate  Lahool  from  Chumba.  Another  line 
again  is  that  of  Brass  and  Karghyl,  at  the  back  of  the  Ser  and  Mcr 

*  A  few  unavoidable  repetitions  which  occui'  in  this  portion  of  the  paper  will, 
I  hope,  be  excused. 
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chain,  and  which  is  continued  far  towards  the  S.  E.,  forming  numerous 
and  considerable  volcanic  mountains  which  appear  as  islands  and 
promontories  above  the  flat  plain  of  the  great  Thibet  plateau,  through 
which  the  Satlej  runs. 

These  lines  or  fissures  had  a  direction  N.  W. — S.  E.  and  were 
all  parallel,  but  the  activity  of  the  volcanoes  was  not  the  same 
on  all  the  lines  or  in  different  parts  of  each  line.  Thus,  in  the  line  of 
Xaj-Nag  and  Badrawar,  Chor  and  Dpdatoli,  the  north-westeni  end  of 
the  line  is  eminently  distinguished  and  marked  by  very  numerous  and 
very  long  volcanoes,  whilst  the  eastern  one  only  gave  passage  to  a  few 
vents  separated  from  each  other  by  considerable  intervals.  On  the 
other  hand,  (on  another  line)  in  Ladak,  the  volcanoes  appear  to  have 
been  small  and  few,  whilst  the  eastern  ends  of  the  fissures  appear  to 
have  been  marked  with  many  volcanoes  of  great  size  and  activity. 
No  volcanoes  appear  to  have  existed  in  that  portion  of  the  Silurian 
sea,  where  we  now  have  the  high  mountains  of  Kailas  and  Karokoram ; 
bat  where  the  Kuen  Luen  chain  was  at  a  later  age  to  appear,  it 
Beems,  that  one  or  two  lines  of  linear  volcanoes  did  exist  at  the  begin* 
ning  of  the  Palaeozoic  epoch. 

How  long,  how  many  thousands  of  years  these  volcanoes  kept  at 
their  work,  it  is  impossible  even  to  guess.  Their  activity  was  immense, 
and  it  appears  that  in  the  waters  which  bathed  the  shores  of  the  volcanio 
archipelago^  too  many  outlets  kept  continually  pouring  out  hot  ejecta 
and  roxious  vapours  to  have  allowed  life  to  be  present.  We  have  seen 
that  there  is  considerable  evidence  of  the  sea-bottom  having  been 
frequently  heated  enough  to  become  cellular  and  amygdaloidal,  and  a 
reference  to  the  section  of  the  Tukt-i  Suliman  in  Kashmir  will,  T  think, 
leave  little  doubt  of  the  frequency,  the  violence  and  the  abundance 
of  the  discharges  of  lava,  of  lapilli,  of  ashes,  and  of  hot  liquid  mud. 
We  therefore  find  no  Silurian  fossils  in  Kashmir,  and  the  slates  and 
sandstones  which  are  interbedded  with  the  volcanic  ejecta  are  complete- 
ly deprived  of  fossils.  This  want  of  organic  life  did  not,  however, 
affect  those  portions  of  the  sea  which  were  sufficiently  distant  from  the 
subaqueous  craters  and  volcanic  islands  to  escape  the  destructive  effects 
of  ejected  materials ;  and  we  find,  therefore,  in  the  Karokoram  chain 
and  also  in  the  Himalaya,  between  the  Sutlej  and  the  Kali,  large  beds 
of  Silurian  rocks  with  the  usual  fossils.    These  rocks  are,  as  we  have 
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seen,  slates  and  shales  which  have  until  now  proved  azoic,  but  covered 
in  by  limestone  rich  in  forms  of  the  older  Palaeozoic  period. 

I  need  hardly  say  that  the  azoic  slates,  shales  and  sandstones  which 
are  interbedded  with  the  ashes  and  amygdaloids  in  Kashmir  are  of 
Silurian  date  ;  if  we  wish,  therefore,  to  colonr  a  map  of  Kashmir 
solely  in  regard  to  the  age  of  the  rocks,  we  should  have  to  colour 
all  the  ashes,  slates,  &c,  Silurian.  As  the  volcanic  ejecta  much 
predominate  in  quantity  over  the  azoic  slates  and  sandstone,  I  have 
not  coloured  the  mass  solely  by  age,  but  rather  in  view  of  the  nature 
of  the  rocks. 

But  the  Himalayan  lines   of  insular  volcanoes  were   not  the  only 
ones  in  that  portion  of  the  Silurian  sea  which  we  are  considering ; 
other  linear  volcanoes  were    directed  from  the  N.  E.  to  the  8.  W. 
in   the    longitudes    and   latitudes   where   we   now    find  the    ^eat 
Afghan  mountains.     We  know   very    little     of    these    mountains: 
we  have  seen,  however,   that  volcanic   rocks  of  a  granitoid  appear- 
ance form  the  ranges  of  hills  between  Yeusofzaie  and  Bonneyr,  and 
that  clinkstone,  granular  and  porphyritic,   is  quarried  at  Jellalabad. 
Dr.  Bellew  also  tells  us  that  he  noticed  volcanic  rocks  amongst  the 
southern  spurs  of  the  Sufed  Koh.*     He  also  mentions  that  sharp 
earthquakes  are  frequent  in  the  valley  of  the  Komm,  and  it  is  re- 
ported by  the  Povindas  who  trade  through  the  Gulwaira  Pass,  that 
a  city  situated  at  the  back  of  the  Suliman  chains  has  been  destroyed 
by  a  terrific  earthquake.     I  need  not  point  out  the  usual  relation  of 
severe    earthquakes  with   accumulations  of  volcanic  porphyries,   in 
countries  where  no  active   volcanoes  have  been  known  to    exist  for 
several  geological  ages  past.     Then  we  have  seen  that  the  summits 
of  the  main  chain  of  mountains,  in  the  Vuzeeri  country,  are  mostly 
composed  of  volcanic  rocks ;  but  the  greatest  amount  of  evidence  is 

*  After  crossing  the  hill-pass  of  Hazrah-Shutur-Gardan,  tho  road  lies  through 
a  gorge,  and  a  stream  or  rivulet  flows  to  the  westward  j  in  the  bod  of  this  rivnlefc 
pebbles  of  porphyry,  hornblende  and  syenite  (?)  were  seen ;  the  suHaoe  of  the 

soil  was  also  covered  with  similar  pebbles Near  the  top  of  the  Shiughai 

Kothul,  the  volcanic  rocks  were  again  seen  :  Dr.  Bellow  says :  **  The  surface 
was  strewed  with  great  blocks  and  fragments  of  porphyry  and  syeoiie^ 
tho  latter  was  of  various  shades,  from  yellowish-green  to  greenish-brofni, 
and  its  fragments  shone  with  a  vitreons  lustre  and  broke  with  a  similar  frac- 
ture." Chapter  II.  Narrative  of  a.  Mission  to^  Kandahar,  The  above  doacrip* 
tion  of  syenite  does  not  look  much  like  syeuite,  il  is  nearly  certain  that  tl^o 
rock  observed  was  a  hypci-dthcnc  rocV« 
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derired  from  the  bonlders  brongbt  down  by  torrents  and  from  tboso 
formerly  carried  down  and  now  imbedded  in  the  Miocene  conglo- 
nenteB  which  fringe  the  base  of  the  Afghan  mountains.  These 
bodders  and  pebbles  are  mostly  greenstone,  felstone,  trachyte,  and 
porphyry  identical  with  the  Himalayan  hornblende  rock ;  and  that 
peculiar  Tariety  of  amygdaloidal  greenstone,  pierced  with  gas-vents, 
whidi  has  been  described  at  No.  4  of  the  section  of  the  Tukt-i-Soliman 
in  Kashmir,  para.  18,  occurs  in  great  abundance.  (See  also  PI.  x. 
fig8.1.  laO 

There  can  be,  therefore,  no  possible  doubt  that  the  Afghan  mountains 
were  at  the  Silurian  epoch  an  archipelago  of  volcanic  islands  and 
rabaqueous  volcanoes ;  indeed,  they  were  merely  another  group  of  the 
ame  great  archipelago  ;  but  the  fissures  or  lines  on  which  the  vents 
were  situated  had  a  direction  N.  E.,  S.  W. 

Towards  the  end  of  the  older  Palaeozoic  epoch,  the  volcanoes  appear 
to  have  subsided  in  violence,  and  allowed  the  waters  of  the  neighbour- 
ing sea  to  cool.  They  did  not  do  so,  however,  until  they  had  ejected 
60  much  lava,  scori®,  lapilli,  ashes,  and  debris  of  the  inside  of  the 
earth  that  a  great  bar,  a  bar  going  from  the  North-west  to  the 
South-east  and  studded  with  the  island-cones  of  half  extinguished 
volcanoes,  had  been  formed  across  the  sea.  A  similar  bar  was 
produced  by  the  Afghan  group  of  volcanoes,  directed  N.  E.,  S.  W.  and 
the  two  bars  formed  a  gigantic  Y,  with  the  angle  pointing  to 
the  north.  On  these  bars  the  sea  was  shallow ;  neither  was  it  likely 
to  be  very  deep  between  the  two  branches  of  the  Y.  The  end  of  the 
great  activity  of  the  volcanoes  appears  to  have  been  marked  by  the 
breaking  out  of  a  great  number  of  f  umaroles  or  hot  springs,  depositing 
sn  immense  quantity  of  silica,  and  forming  thick  beds  of  quartzite,  some- 
times pure  and  clear  as  glass,  sometimes  white  and  opaque  as  porcelain. 
We  must  not  forget  also,  that  all  analogy  points  to  a  general  rising 
of  the  sea  bottom  at  the  north-east  of  the  Himalayan  volcanic  bar, 
not  as  a  break,  but  as  a  gradual  and  slow  upheaval  of  the  earth*s 
cmst  under  the  pressure  of  viscid  granite. 

But  even  these  last  efforts  of  the  great  volcanoes,  these  bursts  of 
▼ApouTs  and  hot  waters,  became  rare  and  intermittent,  and  animals 
made  their  appearance  in  the  creeks  and  bays  of  the  sea  between  the 
iaUodfl.    It  was  then  the  dawn  of  the  Oarboniferous  epoch,  and  all 
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over  tbe  great  bars  of  volcanic  debris  a  calcareous  mud  was  deponted, 
teeming  ivith  the  remains  of  animals,  with  the  glimmering  aheQs  of 
the  Productij  with  large  fiat  Orthidcef  and  innnmerable  Bryosooa  and 
numerous  Encrimtea  which  grew  luxuriantly  on  the  half  ohalkj,  half 
clayey,  foetid  bottom  of  well  protected  island  seas,  gul&  and  ehannek. 
And  so  it  went  on  for  years  and  years,  until  the  sea  became  too  shallow 
for  Producti  and  Orthidce  to  live  in,  and  too  easily  disturbed  to  its 
very  bottom  to  suit  the  delicate  Bryozoa.  These  animals  retired  to 
greater  depths  on  either  side  of  the  great  bar,  and  in  their  stead 
appeared  small  Ctteullas,  globular  TerehratuloBy  with  here  and  there, 
on  sandy  banks,  colonies  of  large  Caardinias  or  AfdkracodoR^  gibbose 
and  smooth  AvtctUo-pectens,  or  radiated  ones  of  great  size.  In  calm 
waters,  flat  and  large  species  of  Ooniatites  basked  in  the  sun  in  company 
with  small  OrthoceraiicUe  and  large  species  of  BeUerophon.  Earthquakes 
were,  however,  frequent  and  terrible,  raising  and  depressing  laige 
tracts  of  sea-bottom,  folding  and  undulating  the  newly  fwrned  beds  of 
limestone,  so  that  most  of  the  shells  are  found  broken,  and  many  of 
them  are  deformed  to  a  wonderful  extent. 

Many  changes  occurred  in  the  sea :  clay  and  sand  had  been  brought 
down  in  large  quantities  from  the  volcanic  islands,  and  many  of  the 
creeks  and  inland  seas  were  turned  into  swamps.    Long  shdving 
eoast*lines  extended  from  island  to  island,  and  many  groups  of  the 
great  archipelago  were  probably  imited  by  a  low  land  into  laiger 
insular  countries.  The  genera  Cuculkea^  Gardinia  and  Aviculo-^eden, 
and  small  Brachiopoda  disappeared ;   and  in  their  stead  myriads  of 
Oasteropoda^  especially  the  Pyramidellidoe^  living  with  numerous  oonls, 
made  their  appearance.  As  the  islands  joined  more  and  more  into  laiger 
diy  lands,  and  approached  nearer  to  a  long  strip  of  land  supporting 
numerous  peaks  of  extinct  volcanoes,  the  rain-fall  increased  more 
and  more,  sand,  mud  and  gravel  accumukted  in  thicker  beds  at  the 
mouth  of  the  mountain  torrents  which  now  became  rivers,  and  on  the 
swampy  shores  forests  of  calamites  and  other  trees  grew  up,  whilst, 
out  at  sea,  the  moUusks  and  other  animals  continued  to  thrive  at  various 
depths,  according  to  their  kind.   What  has  now  become  of  these  forests 
of  calamites  ?    Have  they  been  buried  in  sands  by  oscillations  of  the 
ooast  and  converted  into  coal  ?  If  they  have,  has  the  coal  been  denuded 
at  a  subsequent  period  7  or  has  some  portion  of  it  escape  ronoval  and 
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does  it  now  lie  concealed  nnder  newer  formationB?  There  is  no  doubt 

thtt  great  denndation  bas  taken  place  repeatedly  in  the  Himalaya  and 

nbordiaate  hilla ;  yet  baains  nicely  protected  by  emptive  or  metamor- 

phic  rocks,  bottoms  of  valleys  or  down-thrown  beds  might  have  escaped 

iBmoviL    Not  a  trace  of  tme  coal  has  yet  been  f onnd  in  the  Himalayas, 

the  Panjab  or  the  A:^han  mountains,  excepting  (geologically  speaL^* 

log)  the  few  grains  of  coal  which  fill  in  the  cellular  tissue  of  the 

lepidodendron-like  plants  described  in  para.  43,  as  having  been  found 

in  one  of  the  layeis  of  the  Wean  group.     This  is  not  very  encourag-' 

iDg;  but  any  person  who  has  observed  what   a  thick  mantle  the 

Miocene  sandstones  and  the  old  and  new  alluvia  form  over  the  older 

foimatiomB,  would  not  expect  to  find  coal  cropping  out  in  a  conspicuous 

numner.     If  coal  does  exist,  it  will  be  one  day  discovered,  no  doubt ; 

Imt  the  disooveiy  will  be  made  by  patient  and  careful  study,  and  not 

by  digging  at  random  with  a  pickaxe  wherever  something  black  is 

observed.    It  may  be  said  with  truth  that  the  means  hitherto  employed, 

by  Government  or  persons  interested  in  the  search  for  coal,  have  been 

saeh  that  not  the  smallest  reasonable  chance  of  success  could  be  anti- 

dpated.*     But  all  this  is  foreign  to  our  subject. 

91.  The  end  of  the  Palaeozoic  epoch  or  beginning  of  the  Secondary 
period  was  marked  by  new  volcanic  acti<»i,  trifling  indeed,  if  we 
compare  it  to  the  intensity  of  volcanic  power  displayed  during  the 
Silurian  time,  but  yet  highly  interesting.  I  allude  to  these  local  out- 
borsts  of  hot  vapours,  gases  and  waters,  charged  with  several  minerals, 
which  have  taken  place  in  many  distant  places  of  the  Himalayas 
and  their  dependencies.  The  action  is  geyserian  rather  than  volcanic, 
as  no  true  volcanic  rocks,  that  is,  no  lava,  no  scorias  and  no  ash  appear 
to  have  been  discharged  by  these  vents.  The  existence  of  this  force 
18  mostly  manifested  by  the  metamorphism  it  has  caused  in  some  of 
the  upper  beds  of  the  Carboniferous  limestone,  and  by  the  peculiar 
way  it  twisted  rocks,  then  soft,  in  a  manner  which  appears  now 
incomprehensible,  and  totally  abnormal  to  the  surrounding  layers. 
In  some  localities,  however,  it  seems  that  the  waters,  erupting  through 
the  calcareous  mud,  were  so  rich  in  felspars,  that  this  crystallised  in 


*  This  remark   applies  only  to  the  Punjab  and  the  moantainoua  diBtriota 
studied  in  this  paper. 
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minnte  crystals  wbich  now  form  a  sort  of  intrasive  band  of   a  friable 
incoherent  rock< 

When  this  geyserian  action  subsided,  the  Palieozoic  animals  had 
died  out. 

92.  I  now  enter  npon  debatable  gronnd.     I  have  said  before,  that 
the  salt|  gypsnm  and  red  marl  of  the  Salt  Kange — and  I  need  hardly 
say  the  gypsnm  and   red  marl  of  Spiti,   the  gypenm  of    Rnksha 
(and  that  of  Bodok  ?),  and  most  probably  the  salt  of  the  Tarkandkash 
valley,  and  also  that  of  the  Lataband  nM>nntains  in  Badakshan,  all 
belong  to  the  same  epoch  and  have  probably  a  common  origin. 
I  have  said  before  that,  this  Saliferian  formation  has  been  placed  by 
Pr.  A.  Fleming  in  the  Devonian.  Dr.  Jameson  makes  it  superior  to 
the  Carboniferous ;  Major  Yicary  and  M.  Marcadien  believed  it  to  be 
Miocene  or  Pliocene ;  some  will  have  it  volcanic,  others  sedimentary ; 
but  nobody  gives  a  good  and  well  defined  section  of  the  relations 
of  this  formation  to  the  rocks  above  and  below  it.*     This  is  much  to 
be  regretted,  and  I  will  not  increase  the  confusion  by  discussing  here 
the  reasons  which  make  me  believe  that  the  salt  and  gypsum   of  the 
Himalayas  belong  to  the  Trias  or  the  Permian.     My  opportunities 
of  observing  the  Saliferian  formation  have  been  few  and  of  short 
duration,  and  I  have  no  good  section  to  give  in  support  of  my  opinion. 
I  shall  therefore  refer  the  reader  to  the  note  to  para.  64,  and  proceed 
with  the  next  formation* 

93.  Whatever  had  taken  place  beeween  the  end  of  the  Carboni- 
ferous epoch  and  the  beginning  of  the  Jurassic,  it  appears  tolerably 
evident  that  the  Jurassic  sea  bathed  the  shores  of  a  long  strip  of 
land  or  succession  of  large  islands,  very  similar  to  those  which  the 
Carboniferous  sea  had  bounded.  The  Jurassic  sea  does  not  appear  to 
have  been  much  deeper  than  the  Carboniferous  one  had  been ;  the  same 
impurity  of  the  limestone  is  noticed,  the  same  admixture  of  sand  and 
clay  with  the  calcareous  matter,  the  same  rarity  of  clean  drifted  sands, 
the  same  prevalence  of  thin-bedding,  false-bedding  and  continual 

*  Br.  A.  Fleming  gives  some  sections  in  his  Report  on  the  stmetare  of  the 
Bait  Bang^ ;  bat  only  two  of  these  show  the  relations  of  the  salt  marl  to  the 
Garboniferons  limestone,  and  in  one,  sect.  No.  Till.,  a  number  of  more  or  leas 
theoretical  fanlts  are  introdnoed  which,  if  placed  at  the  base  of  the  monntsio 
limestone  escapements,  wonld  then  make  this  rock  inferior  to  the  salt.  Another 
section,  Ko.  YII.  shows  an  anticlinal  across  a  ravine,  and  then  the  salt  mftri 
appears  indeed  to  be  placed  under  the  Carboniferoiis  limestone. 
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duDge  of  the  nature  and  weight  of  materials.  All  these  conditions,  and 
the  frequency  of  ripple  marks,  indicate  a  shallow  sea  easily  inflaenced 
hjhoLyj  ontponrs  of  mnddy  waters  from  the  land.  The  thickness  of  the 
Jnnssic  rocks  vary  varies  much,  and  the  extent  of  the  beds  is  limited 
to  Teiy  small  areas,  compared  to  those  of  the  Carboniferous.  This  is 
probably  due  to  the  deposition  taking  place  in  creeks  of  a  deeply 
indented  coast,  and  in  great  part  to  the  oscillations  of  the  land  and  sea 
bottom,  causing  in  some  localities  repeated  denudation  of  materials 
newlj  deposited,  and  in  others  a  steady  sinking  and  consequent  thick- 
s' of  formation.  The  fossils  being  frequently  much  deformed,  is  a 
good  evidence  of  these  oscillations  having  taken  place. 

The  Jurassic  beds  have  always  been  considered  conformable  to  the 
Carboniferous.  I  am  inclined  to  believe  that  this  conformity  is  only 
apparent.  The  dip  of  both  formations  is  generally  great,  seldom 
under  an  average  of  45^.  In  such  highly  up-tilted  beds,  a  difference 
of  a  few  degrees  is  not  easily  appreciated,  unless  a  careful  measurement 
ia  taken,  and  I  fancy  that  most  writers  have  been  satisfied  with  an 
approximation.  However  this  may  be,  there  is  no  doubt  that  the 
Juasnc  limestone  presents,  in  very  many  places,  indeed  in  most, 
tbe  appearance  of  having  sustained  very  sharp  local  upheavals, 
soon  after  tbe  end  of  the  Secondary  period,  but  of  little  extent ; 
*Dd  here  again  we  find  the  salt,  gypsum  and  red  marl  always 
imderlymg  these  sharp  and  dome-like  anticlinals.  We  remember  how 
Sbeikh  Bodeen  is  thrown  into  a  succession  of  short,  gothic,  arch-like 
antidinals ;  and  that  under  the  Jurassic  beds  the  Saliferian  are  to  be 
B^  perfectly  conformable  to  the  limestone  and  following  it  in  all  its 
oscillations.  At  Maree  on  the  Indus,  a  similar  appearance  occurs : 
thick  masses  of  salt,  gypsum  with  bi-pyramidal  crystals,  quartz, 
^  marl  and  magnesian  mud  stone  more  or  less  cellular,  support 
^^ery  sharp  anticlinal  of  Jurassic  limestone ;  and  the  Saliferian  and 
Jurassic  are  conformable  not  only  in  general  dip,  but  in  all  the  details 
oi  the  fold.  Moreover,  both  the  Silurian  and  Jarassic  dip  S. 
(2  or  8  degrees  E.)  and  N.  (2  or  3  degrees  W.)  on  both  sides 
oi  the  anticlinal  dip,  which  are  not  the  usual  ones  of  the  other  rocks  of 
that  portion  of  the  Salt  Range,  the  Nummulitic  and  the  Miocene  dip- 
ping N.  B. 

Whether  these  local  upheavals  are  merely  due  to  the  swelling  of 


102  Dr.  Verdihre  m  the  Oeology  of  KaAmir^  [No.  % 

the  g3rp8eoaB  beds  from  the  change  of  anhydrite  into  common  gypeam 
by  absorption  of  water,  is  more  than  I  can  say.  The  Saliferian  beds 
would  naturally  break,  dislocate  and  lift  np  the  snperincumbent 
Jurassic  when  swelling  itself  into  undulations.  We  should  thus  obtain 
undulated  beds  of  Saliferian  and  Jurassic.  Let  such  undulated  layeis 
be  submitted  to  the  lateral  pressure  which  must  have  accompanied  the 
great  upheaval  of  the  Afghan-Himalayan  system,  and  we  have  the 
undulations  folded  into  arches  and  sharp  bends. 

The  Saliferian  and  Jurassic  have  been  very  much  denuded,  their 
debris  being  extremely  abundant  in  some  beds  of  conglomerate  and 
sandstone  of  the  Miocene,  especially  on  the  western  side  of  the 
Indus,  in  the  districts  of  Kohat  and  Bunnoo. 

94.     There  are  but  few  traces  of  the  deposits  which  may  have 
taken  place  between  the  Oolite  and  the  Nummulitic,  and  I  have  never 
myself  seen  any  cretaceous  rocks  in  the  western  Himalaya^  or  the 
Afghan  mountains,  neither  have  I  found  any  pebbles  with  cretaceoiis 
fossils  in  the  conglomerates  of  the  Miocene.    From  the  development 
of  considerable  vegetation  in  the  shales  near  the  base  of  the  Nummulitie 
formation,  it  is  evident  that  a  steady  rising  of  the  land  went  on  during 
the  time  of  the  upper  Jurassic  and  Oretaceons  periods,  and  with  sneh 
a  rising  we  would  naturally  associate  the  great  denudation  of  tbe 
Jurassic    beds,   soon    after  their  deposition.     Little  doubt  can  be 
entertained  that  during  the  Cretaceous  period,  the  Himalayan  and 
Afghan  islands  had  become  united  into  a  continent  of  considerable 
extent^  traversed  by  chains  of  extinct  volcanic  ridges,  and  therefore 
receiving  an  abundant  rain-fall  which  caused  great  denudation.    We 
know  how  quickly  volcanic  mountains  decay,  when  once  they  have 
ceased  to  receive  fresh  supply  of  ejecta.  I  believe  that  the  cretaoeons 
beds  which  have  been  found  in  and  near  the  Himalaya  are  veiy 
limited  in  extent,  even  more  so  than  the  Jurassic  beds.     The  snuJi 
horizontal  area  of  these  Secondary  beds  contrasts  widely  with  the  great 
(superficial  extent  of  the  Carboniferous,  the  Nummulitic  and  Miocene 
formations  ;  and  yet  when  they  do  occur,  the  Jurassic  beds  at  least 
have  considerable  power.     A  continent  with  a  deeply  indented  coast 
appears  to  be  indicated  by  these  peculiarities  of  the  Secondary  beds. 

*  Dr.  Stoliczka  has  foond  Cretaoeoos  rooks  in  the  moantaiiifl  of  Spitl 
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95.    The  Nammnlitic  epocli  most  have  been  a  long  one,  if  we  can 
judge  hy  the  thickness  of  its  deposits.     There  does  not  appear  to^have 
been  ssxy  violent  volcanic  action,  nor  any  great  and  sndden  movement 
daring  the  period,  bnt  there  was  a  great  deal  of    very  slow  and 
piDbably  imperceptible  oscillation.     Thus  we  first  find  the  base  of 
the  Nammnlitic  to  be  generally  a  sandstone  withont  fossils,*  this 
is  gradaally  impregnated  with  calcareous  matter,  becoming  a  sandy, 
▼erj  impure  limestone,  fall  of  shallow  water  fossib  and  containing 
eolj  a  few  very  small  species  of  Nummulites.   This  has  been  therefore 
I  period  of  slow  and  trifling  sinking  of  the  land,  and  it  is  probable 
that  the  sea  never  covered  it  by  more  than  a  few  feet.     Then  the 
oscillation  went  the  other  way,  and  the  land  appeared  again,  and  was 
eoTioed  by  forests.  Another  slow  sinking  brought  on  a  fresh  incursion 
of  the  sea,  which  soon  covered  the  forests  (lignite)  with  a  layer  of 
limestone,  full  of  large  Nummulites  and  other  shells.     The  depth  of 
the  sea  was  greater  than  before  the  growth  of  the  forests,  but  it 
probably  did  not  much  exceed  20  fathoms.  Another  movement  upwards 
again  exposed  the  land,  and  again  forests  grew  and  formed  thin  seams 
o{  lignite.  Again  the  land  sank  and  the  sea  covered  in  the  lignite-beds 
vith  calcareous  mud.    At  first  the  depth  was  trifling,  little  exceeding 
20  fathoms,  bnt  the  sinking  continued  to  the  end  of  the  Nummulitio 
period,  and  the  limestone  assumes  more  and  more  the  appearance  of  a 
deep-sea  formation  as  we  get  higher  up  the  series.     It  is,  however 
improbable  that   the  volcanic   mountains  of   the  great  bars  of  the 
Himalaya  and  Afghan  mountains  were  ever  covered  by  the  Num- 
mulitic  sea,    as  no  nummulite  has  ever  been  found  amongst  the 
eentral  chains  ;t  but  that  sea  filled  up  the  whole  of  the  space  between 
the  arms  of  the  great  everted  Y  formed  by  the  Himalayan  and  the 
Aijghan  chains,  and  probably  also  bathed  the  outside  shores  of  the  arms 
of  the  Y.     This  slow,  gradual  and  long  continued  sinking  of  the 
hmd,  during  the  deposition  of  the   Upper  Nummulitic  formation, 
scoounts  for  the  appearance  of  no  great  depth  in  rocks  which  have 

*  Sometiines  a  fragile  limestone  with  Planorbis,  and  probably  fresh-water. 
See  note  to  para.  66,  ofaap.  iii. 

t  Dr.  T.  Thomaon  reported  having  observed  Nummnlitio  Limestone  in  Little 
Thibet  at  an  elevation  of  16,500  feet.  Bnt  I  mach  donbt  the  accnracy 
of  the  observation,  and  cannot  help  imagining  that  the  Thibet  nummulites  are» 
like  those  of  Manns  Bal,  weathered  eucrinite  rings.     See  **  Introduction/' 
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a  very  considerable  thickness  ;  the  sinking  was,  however,  greater  than 
the  amount  of  deposit  conld  compensate,  and  the  rocks  have  therefore 
the  appearance  of  a  tolerably  deep  sea  formation  at  the  top  of  the 
Nnmmalitic  series.     Then  again,  we  have  a  long  and  steady  rising  of 
the  land,  and  in  consequence  a  great  denudation  going  on,  a  denuda- 
tion which  has  caused  the  removal  of  a  great  deal  of  the  Nnmmulitio 
formation,  in  localities  where  sea-currents,  high-tides  and  other  un- 
£avourable  circumstances  assisted  in  the  work  of  destruction.     It  is 
curious  to  notice  on  the  top  of  the  Nummulitic  limestone,  how  the 
surface  of  the  rock  has  been  broken  by  the  waves ;  how  the  fragments 
have  been  rolled  and  rubbed  and  then  glued  together  again.     This 
appearance  is  always  seen  as  a  bed  of  transition  between  the  Num- 
mulitic and  the  Miocene.     A  considerable  time  must  have  elapsed 
between  the   end  of  the  deposition  of  the  bed  and  the  breaking 
np  of  it,  as  we  must  allow  time  for  its  solidification.     But  at  any  rate, 
here,  at  the  beginning  of  the  Miocene  epoch,  we  had  the  Nummulitic 
limestone    forming   a    nearly   horizontal  and  far-reaching  sea-coast, 
covered  with  a  very  thin  sheet  of  water,  rolling  and  polishing  pebbles. 
But  this  conglomeratic  layer  is   thin,  and  we  very  soon  see  a  large 
quantity  of  mud  and  sand,  and  pebbles  of  far  distant  rocks,  brought 
down  to  the  sea. 

06.  Let  us  consider  the  kind  of  map  we  have  at  the  beginning  of 
the  Miocene  epoch,  and  we  will  have  no  difficulty  in  understanding 
the  formation  of  the  Miocene  sandstone  and  conglomerates  of  the  Sub- 
Himalayan  and  Sub-Afghan  chains.  We  have  an  immense  expanse 
of  sea,  north  of  the  tropic  of  Capricorn,  between  the  latitudes  90°  W. 
and  90^  E.,  for,  in  these  days,  the  Andes  had  not  yet  surged  up  and 
most  of  South  America  was  under  water,  as  well  as  nearly  the  whole  of 
Africa,  Arabia,  Persia  and  India.  There  were  probably  groups  of  islands 
where  these  continents  now  stand,  but  the  immense,  dry,  thirsty 
plains  and  plateaux  of  these  countries  were  then  under  the  sea. 
There  was  therefore  no  impediment  to  the  regular  play  of  the  Trade 
Winds,  no  monsoons  or  winds  deviated  by  the  rarifying  power  of  arid 
deserts,  but  especially  no  chains  of  mountains  to  dry  the  S.  B. 
trade-winds  before  their  arrival  at  the  equator,  and  their  ascending 
to  become  upper  currents  with  a  direction  to  the  N.  E.  At  the 
tropic  of  Cancer,  these  winds,  still  charged  with  the  whole  of  the 
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koffliditj  thfiy  bad  sacked  from  the  sea  in  the  Southern  Hemisphere, 

detcead  again  and  become  nnder  or  lower  cnrrents,  keejnng  their 

X.  G.  direction.*     Before  proceeding  far,  these  winds  meet  a  couple 

of  noges  of  mountains  forming  a  great   everted   V^   opening    to 

tlie  south,  and   on   these  ranges  they  poured  such  a  quantity  of  rain 

thai  a  denudation  began  to  take  place  to  an   amount  nowhere  else 

atmplified.     The  only  approach  to  this  rain-fall  is  that  now  observed 

ia  Patagonia,  a  high  country  which  happens  to  be  situated  in  the 

Southern  Himisphere,  somewhat  in  a  position  analogous  to  that  of 

tibe  Himalaya  in  the  Northern  Hemisphere  during  the  Miocene  epoch. 

Id  Patagonia    ^'  Captain   King   found   the   astonishing  rain-fall   of 

''nearly  thirteen   feet   (151   inches)   in    forty-one   days;    and   Mr. 

"  Darwin  reports,  that  the  surface  water  of  the  sea,  along  this  part  of 

"the  South  American  coast,  is  sometimes  quite  fresh,  from  the  vast 

"quantity  of  rain  that  faUs.^t 

We  are  now  therefore  prepared  to  anticipate  a  formation  composed 
oi  coarse  debris  of  the  older  mountains,  washed  down  by  violent 
tOTrents ;  we  understand  how  it  is  that  the  waters  of  the  sea  lost  their 
ultness,  and  that  marine  shells  deserted  these  regions,  and  are  therefore 
aot  to  be  found  as  fossils,  or  are  at  any  rate  excessively  rare.  The 
oo&tinaal  and  violent  rushing  of  streams,  charged  with  mud  and 
booldersjdid  not  allow  of  the  development  of  fluviatile  animals;  and  thus 
▼e  find  the  lower  Miocene  a  mass  of  clay,  sand  and  large  boulders,  in 
^considerably  false-bedded  and  totally  free  of  fossils,  with  the  excep- 
tion, in  a  few  protected  localities,  of  some  bulrushes  imbedded  in  salt. 
"Rieae  torrents  occasionally  tore  up  forests  from  the  mountain  sides  in 
their  headlong  course,  and  thus  it  is  that  we  find  here  and  there 
uiuU  niduses  of  semi-carbonized  wood,  interred  in  the  sandstone.  The 
masses  of  conglomerate,  accumulated  in  certain  places,  are  of  tremmidoua 
size,  and  probably  mark  the  exit  from  the  hills  of  the  principal  torrents 
of  the  Miocene  Himalaya.  The  deposit  of  this  coarse  debris  of  the 
old  volcanic  chain  and  of  the  several  deposits  which  had  become 
gTAdually  accumulated  round  it,  attains  a  thickness  of  no  less  than 
5,000  feet,  and  probably  in  some  places  much  more.     This  mass  of 

*  See  for  a  general  explanation  of  the  ronfces  of  the  winds  and  the  eauses 
*^ich  alter  these  routes,  the  work  of  Captain  Maury,  L.  L.  D.,  U.  8.  N.  entitled, 
"  The  Physical  Geography  of  the  Sea  and  its  Meteorology." 

t  Maury's  Physical  Geography  of  the  Sea  and  its  Meteorolgy.    Page  12U 
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clay,  sand  and  boulders  could  not  fail  to  convert  the  sea,  which  we 
have  seen  was  shallow,  into  dry  land,  and  thus  we  have  this  overlap- 
ping of  the  Upper  Micoene  on  the  edge  of  the  Lower  which  is  represented 
at  para.  11.  The  Lower  Miocene  was  itself  exposed  to  the  denadating 
influence  of  the  rain,  and  boulders  of  Lower  Miocene  sandstone  are 
common  in  the  Upper  Miocene* 

The  Upper  Miocene  appears  to  have  been  altogether  a  fresh -water 
formation  ;  I  mean,  an  accumulation  of  materials  brought  down  by 
rivers  of  large  size,  which,  in  all  probability,  wandered  through  the  flat 
plains  of  the  lower  Miocene,  and  extended  in  deltas  and  marshes  and 
creeks,  just  as  the   Q-anges  and  the  Indus  are  observed  to  do  now-a- 
days.    We  may  fairly  imagine  these  Miocene  tracts  to  have  resembled 
closely  a  modem  Lidian  plain  traversed  by  large  inundating  rivers — 
a  thick  jungle  of  high  grass  and  small  trees  for  the  elephant,  the 
mastodon,  the  monkey,  and  a  host  of  other  animals  to  dwell  in,  and  on 
the  sides  of  the  large  meandering  rivers,  wastes  of  sand  and  clay,  shallow 
pools  and  quicksands  for  the  delight  of  the  crocodiles,  the  tortoises  and 
the  hippopotamus.    On  sands  left  dry  by  changes  in  the  course  of  the 
rivers,  or  piled  up  in  undulating  hillocks  by  the  winds,  grew  thinly 
planted  trees,  such  as  we  now  see  in  the  sandy  tracts  of  Scinde,  to  feed 
and  shelter  the  camel,  the  giraffe,  and  innumerable  deer  of  varions 
species ;  and  on  intermediate  lands,  good  pasture  supported  the  horse, 
the  ox  and  sivatherium. 

In  the  districts  of  Rawul  Pindee,  of  Jheelum,  of  Bunnoo,  ofEohat, 
the  Upper  Miocene  has  a  thickness  of  more  than  2,000  feet ;  but 
in  the  Kajaori  and  Poonch  provinces  of  the  Maharajah  of  Jummoo's 
kingdom,  the  bed  attains  a  much  greater  thickness. 

Any  one  who  travels  through  the  plains  of  the  Punjab  will 
notice  the  great  quantity  of  cows,  of  oxen  and  horses  seen  loose  on 
the  sand  near  every  village,  and  will  remark  at  the  same  time,  that 
when  a  stream  has  cut  through  the  sand  and  thus  exposed  a  section, 
not  a  bone  is  seen  buried  under  the'  surface.  If,  however,  he  comes 
to  a  marsh,  such  as  the  one  near  Guriwall,  in  Bunnoo,  he  will 
observe  that  the  bones  will  remain  perfectly  preserved  in  the 
thick  mud,  saturated  with  knllur*  which  forms  the  bottom  of  the 

*  Impure  Salphate  of  soda,  with  a  little  carbonate  of  soda  and  chloride  of 
Bodium,  which  impregnates,  more  or  less,  nearly  the  whole  of  the  soil  of  the  Poo* 
jab)  and  effloresces  on  the  sorfaoe  after  rain  or  irrigation. 
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luusfa.  Now  this  huUur  appears  to  bave  existed  in  tlie  soil  of 
tbe  Upper  Miocene,  as  the  sandstones  of  that  age  are  often  covered 
with  an  efflorescence  of  that  salt;  and,  indeed,  that  now  seen  in 
tlie  allnvinni  is  derived  from  the  disintegrating,  decaying  and 
washing  away  of  the  Miocene  heds.  The  fossil  bones  are  always 
foond  either  in  a  dark  clay-stone,  which  has  a  hitter  taste  when 
applied  to  the  tongne,  or  in  a  light-colonred  sandy  claystone.  It 
is  therefore  highly  probable  that  the  existence  of  a  marsh  or  swamp 
is  necessary  to  the  preservation  of  bones  and  their  fossilifi cation.  This 
lecoants  for  the  bones  being  fonnd  in  beds  of  limited  extent,  whilst 
for  many  miles  not  one  is  to  be  discovered ;  bat  it  also  brings 
additional  evidence  that  the  Upper  Miocene  was  deposited  as  a  growing 
delta,  similar  to  the  Sunderbunds  of  the  G-anges  and  to  the  creeks  of 
the  mouths  of  the  Indus. 

What  a  singular  landscape  this  belt  of  land  must  have  presented  I 
If  we  remember  that  at  least  seven  different  species  of  elephants 
roamed  in  these  jungles,  some  much  larger  than  the  living  one,  and 
with  tasks  nine  feet  and  a  half  long ;  that  the  dinotherium  had  a  skuU 
three  feet  and  nine  inches  in  length  ;  that  the  mastodon  was  17  feet 
long  from  the  tail  to  the  end  of  the  tusks ;  that  the  sivatherium  was  a 
gigantic  four-horned  antelope-like  animal ;  that  the  crocodiles  were 
innch  larger  than  they  are  at  present,  and  that  the  tortoises  had  a  shell 
measuring  20  feet  across ;  we  may  wonder  indeed  at  the  strango 
Appearance  which  the  jungles  must  have  presented  I  I 

I  bave  called  this  fossiliferous  formation  Upper  Miocene.  In  placing 
it  in  the  Miocene,  I  have  adopted  the  general  opinion  of  geologists, 
hot  it  may  be  Pliocenic  and  not  Miocenic.  I  have  not  succeeded  yet 
in  discovering  shells  in  these  beds,  and  without  shells  it  is  impossible 
to  fix  with  certainty  the  age  of  the  formation. 

I  have  forgotten  to  notice,  that  during  the  whole  of  the  Miocene 
epoch  there  was  a  slow  and  steady  sinking  of  the  land.  This  sinking 
allowed  of  the  accumulation  of  materials  to  the  great  thickness  I  have 
uuiicated,  but  unlike  that  which  took  place  during  the  Eocene  period, 
^t  was  not  sufficient  to  keep  the  country  under  the  sea,  the  quantity 
of  Band  and  clay  and  boulders,  deposited  by  the  rivers,  being  more  than 
Adequate  to  compensate  for  the  sinking.  The  country,  however,  by 
tile  sinking  was  kept  to  a  very  little  height  above  the  sea  level,  and 
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the  innndations  of  great  riven  added  continually  to  the  thickness  ol 
the  deposit. 

97.  There  is  no  evidence  of  anj  violent  action  having  taken  place 
during  the  Eocene  and  Miocene  epochs.  There  had  been  risings 
and  sinkings  of  the  whole  country,  but  these  were  imperceptible  to 
the  senses,  and  were  probably  not  more  active  than  the  same  pheno- 
mena which  now  occur  in  many  parts  of  the  world,  unknown  to  the 
inhabitants.  The  belt  of  flat  land  had  increased  to  a  good  breadth, 
and  the  coast  had  become  sufficiently  distant  from  the  mountains  to 
enable  the  animals  to  live  in  peace  and  plenty,  away  from  the  storms 
and  torrents  of  the  hills,  when  the  whole  of  the  portion  of  the 
earth  we  have  been  considering  was  raised  into  an  immense  vault,  by 
the  forcing  up  of  granite  assisted  by  gases.  When  the  gases  con- 
densed or  escaped,  the  arch  settled  down  by  fracturing  its  sides,  and 
these  faulted  sides  of  the  arch  are  now,  what  we  call  the  Himalayas 
and  the  Afghan  chains  of  mountains. 

When  the  settle-down  began  to  take  place,  and  the  sides  of  the  aich 
or  vault  were  being  broken,  the  direction  of  the  linear  volcanoes  of 
the  Silurian  epoch  compelled  the  new  fractures  to  conform  to  it  On 
the  eastern  slope  of  the  vault,  the  fractures  ran  from  N.  W.  to 
8.  E.,  on  the  western  slope  from  N.  E.  to  8.  W.  As  is  generally 
the  case  in  an  anticlinal,  the  highest  portion  of  the  vault  settled 
down  again  to  a  level  much  lower  than  the  sides,  and  we  have  there- 
fore,  in  the  northern  Punjab,  low  hills,  whilst  on  each  side  we  baYt 
mountains  towering  to  the  sky. 

It  is  not  necessary  to  enter  here  into  all  the  details  of  the  complies- 
tions  which  the  masses  of  porphyry,  trachyte,  granite  and  otker 
rocks,  which  had  been  cooling  ever  since  the  middle  of  the  Palaweoie 
epoch,  caused  in  the  upheaval  of  the  Afghan- Himalayan  vault  and  in 
its  settle-down.  These  details  have  already  been  sufficiently  indicated 
in  paras.  81  to  87.  But  I  will  insist  on  the  effect  of  these  massei 
being  forced  up  like  wedges  through  the  rocks  which  covered  them, 
and  by  their  filling  up  a  great  deal  of  the  space  once  occupied  bj 
these  covering  rocks,  they  compelled  these  last  to  be  either  folded  or 
broken  into  pieces  and  packed  edgeways. 

It  is  not  necessary  to  imagine  that  the  top  of  the  vault  was  raued 
to  the  same  height  as  we  now  see  the  great  peaks  of  the  Himalaju, 
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Id  the  settle-down,  the  parallel  zonae,  into  which  the  sides  of  the  vault 
vera  brokeDy  would  naturally  assume  an  angle  of  dip  much  greater 
Uisn  vtas  that  of  the  vault  previous  to  its  fracture,  as  the  sides  of  the 
Tanlt,  in  coming  down  again,  would  he  submitted  to  considerable 
pressure,  and  therefore  much  redressed.  It  is  not  unlikely,  therefore, 
that  it  is  the  effect  of  this  pressure  which  has  caused,  in  many  mountains 
of  the  Himalayas,  the  appearance  of  younger  rocks  dipping  under  older, 
of  felstone  under  porphyry,  of  schist  and  gneiss  tinder  granite. 

The  geologist  must  naturally  expect  to  find  a  great  many  com- 
plications among^it  these  immense  mountains.  The  view  I  have 
endeavoured  to  explain  is  a  general  one,  and  will,  I  hope,  be  better 
sabstaniiated  when  we  know  more  of  the  countries  of  the  Afghan* 
Himalayan  system.  With  a  little  thought,  I  entertain  a  hope  that 
the  geologist,  in  finding  apparent  contradictions  to  what  I  have 
idvaaoed,  will  always  be  enabled  to  discover  the  cause  of  the  com- 
plication, at  first  apparently  irreconcileable  to  my  hypothesis. 

There  is   one  more  remark  to  be  made.     The  direction  of  the 
Silurian  linear  volcanoes  of  the  Himalaya  not  being  parallel  to  that 
of  the  A%han  chains,  we  have  not  a  true  anticlinal,  but  an  oblique  one« 
At  the  northern  end  of  the  axis  of  this  oblique  anticlinal,  we  have 
therefore  a  pressing  of  the  sides  one  against  the  other,  whilst   at  the 
loathem  end,  we  have  a  wide  divergence  of  the  ridges  :  at  the  northern 
end  of  the  axis,  we  have  the  chains  abutting  one  against  the  other,  and 
thus  supported  at  a  great  height ;  at  the  southern  end  we  have  the 
<!entral  beds  unsupported  and  sunk  down  very  low  when  the  settle-' 
down  took  place ;  hence  the  high  plateau  of  Pamer  at  one  end  and 
the  low  plains  of  India  at  the  other.  Again,  when  the  Himalayan  slope 
of  the  anticlinal  was  settling  down,  many  of  the  great  masses  of  por- 
phyry, schist  and  gneiss  resisted  the  general  tendency  to  dip  N.  E.,  and 
caused  a  local  fault  to  take  place.     This  fault  acted  as  the  axis  of 
*&  anticlinal  for  the  locality  immediately  surrounding  the  mass  of 
porphyry,  schist  or  gneiss ;  and  we  find  therefore  such  huge  masses  as* 
Sliming  the  dip  of  the  western  branch  of    the  Afghan- Himalayan 
«&Uclinal,    or  dipping  N.   W.     Hence,    the    singular   phenomenon, 
long  ago  noticed  by  Captain  R.  Strachey,  that  some  of  the  great  peaks 
o5  the  Himalayas   dip  N.  W.,  whilst  all  the  beds  round  them  dip 
^.  E.    It  is  also  this  same   obliquity   of  the   anticlinal*  which   has 
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cnased  these  numerous  transverse  faults  observed  in  the  Himalaya, 
which  have  a  general  direction  from  N.  to  S.,  and  with  the  beds 
crushed  one  against  the  other  at  the  northern  end,  whilst  the  fanlt 
gapes  at  the  southern  extremity. 

All  these  phenomena,  and  several  others  which  strike  the  naturalist 
as  he  travels  through  these  mountains,  appear  to  me  to  prove  without  a 
doubt,  that  the  upheaving  force  was  not  applied  at  one  certain  point  or 
along  one  certain  axis,  but  that  the  whole  country,  now  covered 
by  the  Afghan  and  the  Himalayan  mountains,  was  forced  up  into 
an  immense  dome  or  arch,  which  broke  along  certain  lines  determined 
by  pre-existing  volcanic  zones,  and  settled  into  an  oblique  anticlinal, 
of  which  the  slopes  are  sliced  by  a  succession  of  parallel  faults.* 

98.  It  is  a  question  of  considerable  interest  to  determine,  with 
some  precision,  the  epoch  at  which  the  great  and  last  npheaval  of  the 
Himalaya  occurred.  We  know  that  it  was  after  the  great  mammals 
had  become  developed  ;  and  the  extraordinary  number  of  mammalian 
species  found  in  the  Sewalik  hills  would  natnrally  induce  one  to 
consider  a  portion  at  least  of  what  I  have  called  the  Upper  Miocene  as 
older  Pliocene.  The  Aralo- Caspian  formation  or  steppe  limestone,  a 
brackish  water  deposit,  has  been  placed  by  Murchison  and  DeVemeuil 
in  the  older  Pliocene  ;  and  one  cannot  help  thinking  that  these  shallow 
but  immense  inland  or  inter-insular  seas  must  have  existed  previous  to 
the  final  upheaval  of  the  great  mountains  of  Central  Asia,  and  that  it 
is  indeed  movements  connected  with  this  final  upheaval,  which  have 
dried  up  the  steppe-limestone  and  reduced  these  great  seas  to  their 
present  dimensions. 

On  the  other  hand,  we  have  seen,  that  there  exist  in  Thibet  and  in 
Ladak  great  beds  of  horizontal  deposits,  unconformable  to  the  beds  on 
which  they  abut,  and  containing  fossil  bones.  Captain  R.  Strachey 
appears  inclined  to  believe  these  beds  to  have  been  deposited  previous 
to  the  upheaval  of  the  Himalaya ;  but  I  think  the  hypothesis  is  not 
tenable,  as  it  is  impossible  to  understand  how  a  '^  true  sea-bottom 


•  The  hypothesis  (advanced,  I  believe,  by  Professor  Ansted  in  his  **  Ancient 
World")  that  the  rising  of  Central  Asia  caused  a  depression  in  the  Indian  Ocean, 
marked  by  the  corul  islands  of  the  Laoadives,  the  Maldives,  the  great  Cliagos 
bank  and  some  others,  is  ingenious ;  the  depression,  howeveri  requires  proving 
by  actual  observations. 
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coold  have  been  uplifted  from  under  the  sea  to  an  elevation  of  15,000 
feet/'  withoat  losing  its  horizontality,  whilst  not  only  the  beds  on 
wluch  the  '*  true  sea-bottom''  rested,  bat  the  probable  contemporaneous 
beds  of  the  Sewaliks  (according  to  Captain  Strachey's  hypothesis  only,) 
are  dipping  N.  £.  at  a  high-angle.  Captain  H.  Strachey  describes 
the  same  bed,  where  it  extends  into  Ladak,  as  old  alluvium,  and  men- 
tions its  containing  fossil  bones  of  extinct  mammals.  Captain  God- 
win Austen  calls  these  beds,  in  Ladak,  Rodok  and  Skardo,  a  fluviatile 
deposit.  The  bed  is  not  limited  to  the  belt  of  country  situated 
between  the  Ser  and  Mer  (Snowy  Peak  Range)  chain  and  the  Kailas 
chain.  It  is  well  developed  in  Rodok,  near  the  Pang  Chong  Lake 
and  up  to  the  foot  of  the  Korakoram  chain,  and  it  is  very  probable 
that  the  great  Desert  of  Aksai  Chin  is  a  similar  bed.  I  have  said,  in 
another  place,  that  1  believe  these  horizontal  beds  to  be  identical  to 
the  Ragzaier  or  elevated  plateaux  of  the  Afghan  mountains.  How 
were  thev  formed  ? 

In  order  to  answer  this  question,  let  us  consider  what  was  the 
physical  topography  of  the  Himalayas  soon  after  their  final  upheaval. 
There  was  not  much  difference  in  the  configuration  of  the  great  ocean 
between  the  tropics ;  if  we  are  to  believe  the  geologists  who  have 
studied  the  Andes,  these  mountains  had  not  yet  appeared ;  the  great 
plains  of  Africa,  Arabia,  Persia  and  India,  were  still  under  water ;  the 
mountains  of  the  Indian  peninsula  may  have  appeared  (and  did  pro* 
bably  appear  at  the  time  of  the  Himalaya's  last  upheaval)  but  were 
leparated  from  the  Himalaya  by  a  considerable  sheet  of  water ;  the 
great  inland  sea  now  represented  by  the  desert  of  Gobi  was  not  yet 
dry, — ^in  short,  there  was  little  cause  to  diminish  the  humidity  of  the 
winds  which  blew  from  the  south,  and  there  was  nothing  to  change 
their  old  direction.  But  the  Himalayan  and  Afghan  mountains 
were  very  different  from  what  they  had  been.  Instead  of  low 
ranges  with  volcanic  peaks  which  did  not  probably  soar  above  5,000  or 
6000  feet,  we  have  now  an  immense  wall,  some  hundred  miles  broad 
snd  25,000  feet  high,  with  deep  longitudinal  valleys  offering  no 
exit  and  much  embarrassed  by  detached  rocks  and  debris.  The 
hamidity  of  the  winds  which  produced  the  tremendous  rains  of  the 
Miocene  period  was  now  deposited  as  snow.  Huge  glaciers  appeared 
tnd  filled  the  longitudmal  valleys,  and  the  rivers  which  ran  from  them 
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began  to  deposit  a  sediment  which,  in  time,  fonned  the  g^reat  flat 
plateau  of  Thibet,  Rodok,  Aksai  Chin,  dbc.  &o.  Thns  we  see  the 
altered  physical  conditions  which  were  brought  about  by  the  difference 
of  elevation  of  the  Himalaya,  before  and  after  its  final  npheaval. 
Before  the  upheaval,  the  humidity  was  collected  as  rain,  and  the 
mountain  debris  was  washed  to  the  coast  by  boisterous  torrents ;  bat 
after  the  upheaval,  the  humidity  was  collected  as  snow,  and  the 
mountain  debris  was  quietly  collected  in  the  great  valleys,  under  the 
cover  of  glaciers.* 

All  the  while,  a  different  action  was  going  on  in  the  outer  or  low 
Sub-Himalayan  ranges.  There  the  humidity  continued  to  fall  as  rain 
and  gpreat  denudation  was  the  result.  The  same  process  of  land 
gaining  over  the  sea,  which  I  have  described  at  the  Miocene  epoch, 
began  to  form  the  plains  of  India ;  this  process  is  still  in  operation 
now-a-days,  but  necessarily  its  power  diminishes  in  intensity  as  the 
sea-coast  becomes  more  distant  from  the  hills  and  the  course  of  rivers 
becomes  longer.  It  is  the  process  which  is  now  anxiously  watched 
by  the  pilots  of  the  Hooghly,  and  which  no  engineering  skill  can 
avert :  the  sandbanks  advance  in  the  sea,  the  river-bed  fills  up,  more 
dry  land  appears  and  what  was  yesterday  a  dangerous  shallow  oat  at 
sea,  to-day  is  the  shore  of  the  delta,  and  to-morrow  will  be  far  inland. 

As  the  plains  of  India  extended,  the  rain-fall  of  the  Himalaya 
diminished.  Even  if  we  suppose  the  humidity  of  the  winds  to  have 
been  the  same  as  before,  we  must  deduct  from  the  Himalayan  rain-fall 
the  amount  of  rain  which  fell  in  the  plains.  But  we  know  that  the 
humidity  of  the  rains  had  also  become  less ;  the  Andes  had  surged 
up  and  the  South- American  continent  had  appeared ;  the  plains  of 
Africa,  Arabia,  Persia  and  Central  Asia  were  gradually  appearing 
above  the  waters,  and  instead  of  the  trade  winds,  the  monsoons  were 
establishing  themselves.  There  was  therefore  a  great  diminution  in  the 
snow-fall  on  the  Himalayas,  and  the  glaciers  began  to  decrease  and  to 
expose  a  great  deal  of  the  plateau  on  which  they  had  gradually  raised 
themselves.     It  is  easy  to  understand  how  this  decrease  of  snow-fall 

*  The  filling  up  of  the  great  parallel  valleys  of  the  Himalajas  hf 
mud  and  boalders,  ander  the  cover  of  the  glaciers,  is  analogoas  to  the  filling 
up  of  depressions  of  the  surface  by  the  glacial  drift  in  some  parts  of  Earope. 
The  glaciers  of  the  Himalaya,  soon  after  the  great  upheaval,  were  too  hoge  and 
too  general  to  have  had  a  ploughing  and  scouring  action  on  the  valleys. 
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onat  haye  been  very  gradaal,  if  we  keep  in  mind  what  bronght  on 
tint  decrease ;  and  as  the  glaciers  retreated,  animals  advanced  and 
atMMi  popaiated  the  high  plateau  of  the  Himalaya.  These  animals 
kve  left  their  remains  interred  in  the  clayey  grits  of  those  elevated 
iuida.  It  may  appear  strange  that  elephants  once  lived  at  such  a  great 
height^  and  in  a  climate  so  cold,  but  the  osseous  remains  found  in  the 
<^ated  plateau  of  Mexico  belong  to  true  elephants  of  extinct 
^166^*  and  the  Siberian  mammoth  which  was  covered  by  a  warm  fur, 
lived  on  the  leaves  of  conifers  and  roamed  over  the  ice-drift.  There  is 
tihenifore  no  doubt  that  these  animals  had  a  great  plasticity  of  organism, 
and  oould  adapt  themselves  to  very  extreme  climates. 

The  mammals  discovered  in  the  plateau  of  Thibet  and  Ladak,  all 
belong  to  extinct  species.  On  the  other  hand,  all  the  shells  which  I 
We  been  able  to  collect  in  the  old  alluvium  found  near  the  foot  of 
tiie  Sub-Himalaya  belong  to  living  species,  and  it  is  therefore  most 
pn>bable  that  the  older  alluvium  of  the  plains  of  India,  and  the  high 
pUteau  of  the  Himalayas  belong  to  the  post-pliocene  epoch. 

From  the  above  considerations,  and  the  present  state  of  our  know- 
^g^i  it  appears  that  the  Afghan  and  Himalayan  mountains  suffered 
tiieir  last  upheaval  during  the  pliocene  period. 

d9. — The  description  of  the  deposition  of  beds  subsequently  to  the 
great  upheaval  has  been  given  incidentally  in  the  preceding  paragraph ; 
^glaciers  began  to  melt,  great  lakes  were  formed  in  several  localities. 
Tiie  Kashmir  valley  is  a  good  example,  Rukshu  is  another,  and  so  is 
Abbottabad  valley.  These  lakes  at  first  fed  large  rivers,  and  both  lakes 
And  rivers  had  a  considerable  power  in  carrying  mud,  sand  and  boulders, 
aitd  thus  raising  their  beds  by  several  hundred  feet ;  but  as  the  water- 
^  diminished,  the  lakes  and  rivers  diminished  also,  and  the  rivers 
sooa  began  to  cut  for  themselves  deep  ravine-like  beds  in  the  middle 
of  their  ancient  bottoms,  leaving  on  each  side  a  great  river-terrace. 

Before  the  rivers  had  lost  their  great  volume,  however,  and  while 
Ihey  filled  the  whole  of  their  original  beds,  they  floated  icebergs  of 
efficient  dimensions  to  carry  blocks  of  stone  of  great  size.  The  Salt- 
«*i»ge  for  a  time  intercepted  the  free  passage  of  the  waters  towards  the 
south  and  a  shallow  lake  filled  the  whole  country  between  it  and  the 

*  CoBmoB,  Otte'fl  translation,  YoL  I.  page  280. 
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Munee  Bange.*  On  this  lake  floated  the  icebergs  broaglit  down  hj 
tlie  rirerB,  drifting  gradnally  to  the  Bonth,  and  finally  gronnding  neat  the 
Solt-Bange  or  averted  by  it.  ThoB  we  see  between  Jnbbee  and  Ntkke« 
Ui^e  erratio  blocks,  behig  porphyry,  resting  on  the  top  of  the  old  allnvi- 
nm ;  and  we  find  similar  fant  smaller  blocka  imbedded  in  horlEontal  talnses 
of  debris  which  hare  been  piled  np  in  horizontal  layers  against  the  hiUa 
of  Maree  on  the  Indus,  These  blocks  are  not  water-worn,  but  present 
either  flattened  or  scratched  sarfaces;  the  ground  all  over  that 
district  is  ooTered  with  bonlders  of  porphyry,  greenstone,  telatone,  Ac 
bnt  these  bonlders  are  well  roanded  and  are  easily  traced  to  dis- 
integrated beds  of  Miocene  conglomerate.  The  erratic  blocks  are  very 
different  in  appearance,  and  have  the  striking,  or  somewhat  odd  and 
diplad  aspect  peculiar  to  erratics.  One  of  them,  three  miles  soaik 
of  the  village  of  Thrapp,  measures  6  feet  4  inches  by  7  feet  4  inches 
and  5  feet.  There  ore  four  or  five  smaller  blocks  near  it,  bnt  none 
are  rolled ;  they  are  all  of  the  gneissoid  porphyij  of  the  Kaj-Nag. 
The  largest  presents  the  very  singular  appearance  of  having  its 
greatest  flat  surface  (not  vertical)  marked  with  a  namber  of  cnp-like 
holes  of  various  size,  from  6  inches  across  to  the  size  of  a  walnnt,  and 
from  IJ  to  2  inches  deep.  There  are  from  70  to  75  of  these  cups. 
They  resemble  wide  rounded  holes  or  caps,  as  water  would  make  by 
dropping,  Whether  these  cnps  are  a  glacial  effect,  or  have  been  made 
by  a  race  of  men  for  eome  nnknown  pnrpose,  is,  what  I  am  unable  to 
decide.    I  am  inclined  to  the  first  hypothesis. 


Brratio  blocks  near  Thrapp. 

100.     The  oldest  indicatiuns  of  Man  having  become  on  inhabitant 

■  The  damming  of  the  water  behind  the  Salt  Buigo  and  the  Cbitta  Bang* 
was  tlie  came  of  that  thick  deposit  of  silt;  mud  now  oat  by  ravines,  which  lutl 
been  tho  aonroe  of  so  mnoh  difficnlty  and  eipense  in  making  tho  great  Tnini 
Boad  between  J heelnm  and  Attok.  A  similar  damming  occoned  in  the  Honeepor 
vailay  and  several  other  localities,  bnt  to  a  less  degree. 
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<^  the  Himalayas  is,  at  present  found  in  the  Upper  Lacustrine  deposit 
of  Kashmir  (see  note  to  para.  44).  This  deposit  contains  a  very  great 
many  fragments  of  pottery,  bones  of  goats,  and  pieces  of  charred  wood.  It 
is  mach  older  than  the  Buddhist  ruins  of  Avantipoor,  and  attests  the 
presence  of  man  in  the  valley  during  the  period  which  elapsed  between 
the  first  and  the  second  lake.  The  Buddhist  ruins  were  not  built 
until  after  the  second  lake  had  been  drained.  But  though  we  may 
call  the  race  of  men  who  live<l  in  Kashmir  before  the  second  lake 
historically  ancient,  they  cannot  be  considered  so  geologically :  a 
cowry  has  been  found*  in  the  deposit,  and  this  evidence  of  a  currency 
indicates  at  once  an  amount  of  civilization  and  trade  far  removed  from 
the  state  of  the  primitive  races. 

(To  ie  continued,) 


Experimental   Investigations   connected   xoith   the   supplij  of  water  to 

Calcutta^  Part  III, 

By  D.  Waldie,  Esq., 

r.  c.  s.  &o. 

(Continaed  from  page  8.) 
[Beoeived  1st  Marofa,  1867.] 

The  present  communication  is  intended  to  give  an  account  of  the 
results  obtained  in  prosecuting  the  investigations  indicated  by  the 
title,  the  first  of  which  have  already  appeared  in  this  Journal.  To 
ftome  of  the  results  given  in  the  original  paper  objections  were  raised, 
which  were  examined  in  a  subsequent  article,  entitled,  "  Supplementary 
Observations,  &c.,"  these  being  founded  on  experiments  made  during 
the  month  of  September  last.  Since  that  time  the  enquiry  has  been 
continaed,  with  the  view  of  more  fully  examining  these  objections,  of 
supplying  certain  deficiencies,  of  correcting  some  errors,  clearing  up 
Bome  obscurities,  and  generally  rendering  the  enquiry  more  complete. 

I  propose  also  to  endeavour  to  correct  some  misapprehensions  which 
seem  to  have  arisen,  and  indicate  points  of  importance  which  do  not 

•  Tho  cowry  was  discovered  by  Captain  GoJwiii-Ansteii  while  wo  wore  ex- 
amiaing  theso  locimtriuo  bo<.lii  to^ctUci*.  i  b«iw  (Japtaiu  AuijLcu  dig  it  oat  uf 
iliu  clay  Willi  hi^  ^iciikiiilc. 


116  Mr,  Waldie^a  Investigations  connected  [No.  2, 

appear  to  have  attracted  the  attention  that  was  due  to  them.  I  shall 
also  draw  my  own  conclnsions  from  my  results,  stating  at  the  same  time 
with  what  amount  of  confidence  they  are  made. 

Inorganic  constituents. 

In  the  original  communication,  on  account  of  an  unforeseen  and 
unexpected  source  of  error  which  vitiated  some  of  the  results  and 
therefore  rendered  the  series  incomplete,  only  a  general  view  of  the 
relative  proportions   of  alkaline  and  earthly  salts  at  the   different 
seasons,  taken  from  the  tables  in  Dr.  Macnamara's  Report,  was  given. 
It  may  be  of  interest  to  state  the  nature  of  the  source  of  error,  then 
only  hinted  at.     It  occurred  in  the  case  of  the  waters  of  Decembet 
and  February,  greater  part  of  which  had  been  kept  in  g^een  glass 
stoppered  bottles  till  the  month  of  April,  which,  on  analysis,  gave 
results  so  peculiar  as  to  excite  surprise.     The  same  peculiarities  were 
found  in  some  of  the  analyses  of  the  river  water  of  August,  in  even 
a  more  marked  degree.     After  not  a  little  perplexity  and  trouble, 
it  was  ascertained  that  this  arose  from  the  action  of  the  water  on  the 
glass,  dissolving  the  glass  in  such  proportion  as  altogether  to  vitiate 
the  result  as  regards  the  proper  constituents  of  the  water ;  it  having 
been  ascertained  that  the  silica,  the  alkalies,  and  the  lime  of  the  glass 
were  all  added  in  notable  proportion  to  the  constituents  of  the  water. 
It  was  the  very  large  proportion  of  the  silica  obtained  that  first  drew 
attention  to  the  subject.      Not  being  specially  connected  with  the 
object  of  this  paper,  it  is  not  necessary  to  notice  it  more  particularly 
than  to  observe  that  there  can  be  little  doubt,  but  that  it  is  due  in 
great  part  to  the  increased  activity  given  to  the  solvent  action  of  the 
water  by  the  high  temperature  of  the  climate,  though  indeed  it  occur* 
yed  to  a  sufiiciently  decided  degree  even  during  the  coolest  months. 
7here  is  probably  little  doubt  that  this  circumstance  has  in  many  cases 
introduced  error  into  water  analyses  unobserved.     The  analyses,  in 
the  present  case  so  vitiated,  were  rejected  and  new  ones  ijostituted  as 
the  seasoii  gave  opportunity. 

For  the  purpose  of  comparison,  the  most  complete  plan  would  be, 
to  ascertain  the  amount  of  each  basic  and  acid  constituent  and  state 
these  in  detail.  A  very  general,  or  rather  the  general  plan  hitherto 
followed  by  chemists,  has  been  to  allot  the  acids  and  bases  to  each 
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otherj  it  may  be  by  some  conventional  plan  or  according  to  some 
favoorite  theory,  and  represent  tbem  in  the  state  of  nentral  salts. 
And  as  each  chemist  may  follow  his  own  particular  plan,  the  same 
analTsis  may  be  represented  in  very  different  ways.  As  it  is  simply 
impossihle  to  say  in  what  way  the  acids  and  bases  are  united  to  one 
another  in  solution,  it  is  very  much  better  to  state  them  separately  ; 
and  I  was  glad  to  find  that  Professor  Dr.  W.  A.  Miller  expressed  the 
same  opinion  in  his  paper  formerly  referred  to.  But  for  general 
pniposes  a  full  statement  of  each  constituent  is  unnecessary,  and  when 
numerous  samples  have  to  be  examined,  is  very  laborious.  It  is 
generally  sufficient  to  classify  them,  or  select  a  few  of  the  most 
important  and  characteristic  constituents  or  properties.  In  the  case  of 
the  mineral  constituents,  their  total  amount,  the  quantity  of  chlorine 
or  of  sulphuric  acid,  the  proportion  of  eai-thy  salts,  that  is,  of  lime  and 
magnesia  to  the  alkaline  salts,  are,  singly  or  together,  all  more  or  less 
suitable  according  to  the  nature  of  the  water  to  be  examined.  The 
soap  test  formerly  noticed  is  a  very  favourite  method,  from  the  ease  of 
its  execution.  I  have  applied  it  in  some  cases,  though  the  nature  of 
mj  enquiries  led  me  generally  to  have  recourse  to  other  methods. 

The  following  table  gives  a  view  of  the  constitution  of  the  river 
water  at  the  various  seasons,  classified  in  a  way  that  seems  to  me  very 
soitable  for  comparing  different  samples.  The  principal  mineral 
constituents  are  the  alkalies,  potash  and  soda,  and  the  earthy,  lime  and 
magnesia, — ^soda  being  the  most  abundant  alkali,  and  lime  the  principal 
earthy  constituent.  These  bases  are  combined  with  carbonic  acid  in 
much  the  larger  proportion,  and  in  smaller  proportion  with  hydro- 
chloric acid,  sulphuric  acid  and  perhaps  organic  acids.  The  carbonates 
of  lime  and  magnesia  are  kept  in  solution  by  excess  of  carbonic  acid, 
and  when  the  water  is  boiled  or  evaporated  to  dry  dryness,  by  far  the 
greater  part,  indeed  all  except  a  very  little  of  the  lime  and  magnesia, 
are  separated  insoluble.  These  remarks  apply  to  the  river  water 
proper;  during  the  hot  season,  when  tidal  influence  prevails,  the 
constituents  of  seawater  make  their  appearance ;  then  sulphuric  acid 
18  increased  a  little  and  magnesia  still  more ;  and  hydrochloric  acid 
ftnd  soda  (or  chlorine  and  sodium  as  common  salt)  are  largely  increased 
in  quantity. 
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Table  I. 

For  100,000   fluid 

grains. 

total 

Alkaline 

Earthy 

River  Waters  of 

Mineral 

salts  as 

salts  as 

Silica. 

Halts. 

Chlorides. 

carbonates 

9th  June,Cliandernagore 

, above 

tidal  influence, 

Ebb, 

17.04 

4.22 

14;69 

2.53 

14th  June,  at  Baranagar,  Ebb, 

30.00 

13.96 

16.10 

4.00 

9)               f)               93                     )3 

Flood, 

124.10 

112.30 

34  25 

3.70 

6th  July, 

Ebb, 

12.63 

2.08 

5.20 

*4.49 

8 1st  August,  1866, 

Ebb, 

1.60 

7.71 

*2.7 

21st  August,  1866, 

Ebb, 

14.10 

1.70 

6.60 

*6.60 

19th  November, 

Ebb, 

15.40 

2.77 

12.62 

1.50 

9th  January,  1867, 

Ebb, 

24.15 

t)         }i           )) 

Flood, 

25.35 

V 

30th  January, 

Ebb, 

24.95 

4.22 

20.45      2.16 

In  Table  I.  the  alkalies  are  exhibited  as  if  they  were  all  in  the  state 
of  hydrochloratcs  of  potash  and  soda,  or  more  correctly  chlorides  of 
potassium  and  sodium,  chloride  of  sodium  or  common  salt  being  the 
best  type  of  such  compounds,  and  the  one  most  familiar  to  us,  and 
practically  most  important.  The  earths  arc  exhibited  as  if  they  werft 
all  in  the  state  of  carbonates  of  lime  and  magnesia,  these  compounds 
being  also  the  most  familiar  ones.  By  this  arrangement,  the  relative 
proportion  of  these  constituents  at  different  seasons  can  be  easily 
compared.  I  am  not  aware  that  this  plan  has  been  used  before,  bnt 
it  seems  to  me  a  good  one,  particularly  when  combined  with  the 
results  given  in  Table  II. 


*  Silica  mixed  with  more  or  less  clay. 
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Table  II. 


For  100,000  fluid  grains. 


Biver  Waters  of 

Hardness, 
eqnal  to  gprains  of 

Chlorine 
calc.  as 
chloride 

of  sodium. 

Carbonate 

of  Lime. 

Total 

Permnt. 

21st  August, 

Ebb, 

7.8 

*2.9 

1.58 

10th  November, 

Flood, 

9.6 

1.79 

19th  November, 

Ebb, 

12.7 

1.4 

.95 

9th  January, 

Ebb, 

18.4 

2.1 

2.63 

»       » 

Flood, 

22.0 

4.97 

30th  January, 

{   Ebb,-) 
1  Deep,  \ 

18.5 

2.5 

1.28 

n           jf 

Sarlace, 

20.7 

1.7 

8.40 

20th  February, 

Ebb., 

20.3 

5.63 

}}        fj 

Flood, 

21.6 

2.6 

11.48 

Sod  Hay,  1866, 

Ebb, 

20.0 

2.1 

15.50 

WW                                                 w 

»      J)         w 

Flood, 

31.4 

65.50 

This  table  shews  the  indications  of  the  soap  test  already  noticed 
m  the' first  paper.  The  total  hardness  is  the  effect  produced  on  soap 
by  all  the  salts  of  lime  and  magnesia  present,  and  all  the  carbonic  acid 
andsiUca  ;  the  permanent  hardness  is  that  left  after  boiling,  and  ispro* 
dnoed  chiefly  by  the  lime  and  magnesia  not  separated  in  the  inso- 
Inble  state,  but  still  remaining  in  solution.  Another  column  exhibits 
the  proportion  of  Chlorine  calculated  as  if  it  were  all  in  the  state  of 
chloride  of  sodium  or  common  salt.  The  chlorine  is  in  small  quan- 
tity except  when  tidal  influence  prevails. 

So  far  as  regards  mineral  constituents,  the  water  of  the  Hooghly  at 
Calcutta  varies  greatly  according  to  the  season.  Compared  with  the 
waters  snppl3ring  London,  the  solid  contents  during  the  rainy  season 
^  much  smaller,  and  the  total  hardness  much  less  ;  and  even  in 
January  and  Febraary,  these  are  somewhat  under  those  of  the  London 
waters.  As  regards  permanent  hardness,  the  Hooghly  water  is  very 
decidedly  superior  to  the  London  waters  probably  all  the  year  round, 
except  possibly  during  the  hot  season  at  flood  tide,  though  that  latter 
point  is  at  present  somewhat  uncertain.  But  the  temporary  hardness 
u  easily  removable ;  and  for  economical  use,  except  during  flood  tide 

It  innst  be  remembered  that  these  resnlts  are  for  100,000  grains  water. 
* w  an  Imp.  gallon  of  70,000  grains  multiply  by  7  and  move  the  decimal  point 
'Mie  place  to  the  left. 
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of  the  hot  season,  as  regards  mineral  constituents,  the  product  of  the 
Hooghly  may  be  considered  very  good  water.  It  will  be  compared 
with  the  Calcutta  tank  waters  afterwards. 

Organic  constituente. 

The  attempt  made  by  experiments  with  artificial  mixtures  to 
imitate  the  composition  of  the  waters  of  the  hot  season,  and  ascertain 
the  probable  amount  of  change  in  the  organic  matter  by  keeping,  as 
narrated  in  Part  II.  "  Supplementary  Observations,"  was  not  continued, 
partly  because  all  the  circumstances  of  the  case  could  not  bo  imitated, 
and  partly  because  the  plan  did  not  seem  to  be  considered  satisfactory 
to  those  who  objected  to  the  correctness  of  my  results  in  this  particular. 
It  appeared  to  be  better  to  continue  the  observations,  taking  care  to 
avoid  delay  in  the  process  for  estimating  the  organic  matter  more 
particularly.     Besides,  recently  the  objections  to  the  correctness  of  my 
results  have  been  in  a  great  measure  withdrawn,'*'  and  it  is  hardly 
necessary  for  me  to  do  anything  more  in  the  way  of  directly  answering 
objections,  as  it  was  never  my  object  to  criticise  the  labours  of  othen^ 
but  simply  to  state  my  own,  carefully  obtained  by  methods  of  procedure 
the  most  correct  and  reliable  known,  up  to  the  present  time. 

In  the  original  paper  I  considered  the  various  methods  of  ascertain- 
ing the  nature  and  amount  of  organic  matter  in  water,  and  discussed 
their  several  merits ;  and  a  few  further  remarks  will  now  be  made  on 
the  same  subjects.  The  amount  of  organic  matter  by  weight  came 
first  in  order,  but  I  shall  at  present  postpone  it,  until  the  plan  of  oxida- 
tion by  permanganate  of  potash  has  been  noticed. 

This  plan  has  come  greatly  into  favour,  chiefly  I  suppose  from  itfl 
facility  of  application,  a  very  valuable  recommendation,  provided  its 
other  merits  be  assured.  In  the  original  paper  I  gave  it  a  qualified  and 
guarded  approval;  the  result  of  numerous  experiments  made  since 
has  not  increased  my  estimate  of  its  value,  nor  has  that  experience 
and  reflection  thereon,  led  me  to  concur  in  the  generally  favourable 
estimate  in  which  it  is  held.  It  is  said  "  that  it  is  not  improbable  that 
"  the  substances  most  readily  oxidised,  are  just  those  most  likely  to  be 
^*  injurious  in  their  effects  upon  those  who  drink  the  water."  This  vi 
Dr.  Miller's  remark.     Others  "  believe"  that  the  most  pernicious  aw 

*  Indian  Medical  Gazette,  Calcutta,  1st  January,  1S67,  p.  14. 
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those  that  are  most  easily  oxidized.  These,  it  appears  to  me,  are  rather 
weakgroaads  on  which  to  foand  the  preference  which  is  at  present  given 
to  this  mode  of  estimating  the  degree  of  organic  imparity  in  water. 
Othere  speak  of  it  as  indicating  the  amount  of  putridity  in  the  water, 
and  this,  in  my  opinion,  comes  nearer  the  tnith.  By  this  I  understand 
ihi  the  amount  of  oxygen  required  is  in  proportion  to  the  amount  of 
certaiQ  products  of  the  putrefactive  fermentation  of  the  organic  matter 
io  the  wat^r.  Tliis,  however,  as  Br.  Frankland  has  stated,*  furnishes 
no  indication  of  the  amount  of  organic  matter  actually  present  in  the 
water.  The  offensive  smell  and  other  properties  of  these  products 
make  it  more  than  prohable  that  they  are  injurious  to  health ;  but 
even  then  it  is  not  certain  that  there  may  not  be  other  constituents, 
equally  or  even  more  injurious,  but  more  dif^cult  of  oxidation. 
Nor  is  it  even  certain  that  these  products  of.  putrefaction  are  the  only 
Eobstances  which  are  readily  oxidized  by  tlie  permanganate. 

Moreover,  a  portion  of  these  products  are  evidently  of  a  very 
onstable  character  and  quickly  disappear,  or  at  least  lose  their  power  of 
deoxidizing  the  permanganate.  This  was  first  brought  particularly 
to  my  attention  by  the  objections  raised  to  my  determinations  of 
oiganic  matter  in  the  original  paper,  and  has  been  noticed  in  the 
supplementary  observations.  Since  then,  I  have  made  numerous 
observations  on  this  point,  and  give  a  few  selected  ones  by  way  of 
illastration.  The  details  of  the  mode  of  observation  are  given  in  the 
original  paper. 


•  Chemioal  News,  March  23, 1866. 


16 


12^ 


Mr.  Waldie^s  Investigations  connected 


[No.  2, 


Table  m. 


River  water  of  5th  October,  1866,  Ebb 
tide,  cleared  by  a  little  hydrochloric 
acid  and  filtered, 

R.  W.  of  10th  October,  Flood,  filtered, 

R.  W.  of  10th  Nov.  Flood,  filtered,  ... 

R.  W.  of  19th  Nov.  Ebb,  Surface,    ... 


Beep, 


R.  W.  15th  Feb.  1867,  Flood, 
Dalhousie  Sq.  Tank  W.  of  9th  Oct.1866, 

General's  Tank,  of  6th  Feb.  1867,   ... 

Baranagar  Tank,  of  1st  Oct.  1866,   ... 

Ditto,  of  15th  Feb.  1867, 


Time  of  trial. 


5th  October, 

7th 

10  th  October, 

12th      „ 

10th  November, 

12th      „ 

19th,  }  hour  old, 

20th      „ 

23rd      „ 

19th,  }  hour  old, 

20th      „ 

28rd      „ 

15th,  2  hours  old, 

16th,  28  hours  old, 

9th,  3  hours  old, 

10th,  16  hours  old 

2nd  November, 

7th,  8  hours  old, 

7th,  26  hours  old, 

1st  October, 

2nd      „ 

15th,  1  hour  old, 

16th,  25  hours  old. 


Oxygen 

req.  for 

100,000 

grs. 


grains, 

.1430 
.0440 
.1210 
.0860 
.1210 
.0860 
.1390 
.0357 
.0882 
.0640 
.0320 
.0345 
.1125 
.0410 
.1425 
.0860 
.0430 
.2830 
.1155 
•3150 
.2740 
.4755 
.3625 


This  table  exhibits  very  plainly  the  rapid  diminution  of  the  amount 
of  oxygen  required,  by  keeping  even  for  one  day,  and  the  more  gradual 
diminution  afterwards.  I  have  not  observed  that  any  notice  has  been 
taken  of  this  circumstance  by  the  English  chemists.  Dr.  Macnaman 
first  directed  my  attention  to  it,  and  since  then  I  have  not  only  made 
many  observations  of  the  fact,  but  have  also  made  experiments  as  to 
the  cause.  The  analyses  of  the  London  waters  published  montUy 
are  of  the  waters  supplied  by  the  water  companies,  therefore,  all 
probably  two  or  three  days  old.  It  is  evident  that  in  the  recent 
water,  there  must  be  substances  possessing  active  deoxidizing  properties, 
which  speedily  undergo  certain  changes  by  which  they  lose  these 
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properties.  I  have  paid  some  attention  to  the  sabject,  bat  am  not  at 
present  prepared  to  diBcoss  it.  It  will  be  matter  for  farther  examina* 
tioiL 

At  present,  however,  it  has  been  brought  forward  to  justify  so  far  the 
eomparatiyelj  nnfayonrable  opinion  I  have  expressed,  of  the  value  of 
the  permanganate  process  as  a  guide  to  enable  us  to  judge  of  the 
quality  of  a  water  as  respects  its  salubrity.  I  could  bring  forward 
other  reasons  and  adduce  experiments,  but  as  I  do  not  intend  to  apply 
the  method  to  the  matters  under  investigation  in  this  paper,  only  one 
other  instance  as  an  additional  reason  for  rejecting  it  will  be  adduced. 

I  shall  extract  two  or  three  numbers  from  the  preceding  table  and 
place  beside  them  a  few  others  of  waters  from  other  sources,  namely, 
inm  the  Circular  canal  which  connects  the  river  at  the  northern 
extremity  of  the  town  with  the  Salt  Water  Lake.  This  Circular  canal 
nceires  mnoh  the  greater  part  of  the  sewerage  of  Calcutta.  Reference 
will  again  be  made  to  it  and  to  the  Salt  Water  Lake.  Dalhousie  Square 
Tank  is  filled  from  the  river  and  the  water  is  considered  good; 
General's  Tank  is  filled  by  the  rains  and  is  generally  said  to  be  the 
heat  drinking  water  in  Calcutta. 

Table  IV. 


Dalhousie  Square  Tank  Water  of  9th 
October,  1866, 

General's  Tank  Water  of  6th  February, 
1867, 

CircQkr  Canal  Water  of  23rd  Novem- 
ber, 1866, 

Ditto  of  2ath  February,  1867, 

Salt  Water  Lake  water,  flowing  from 
Canal,  14th  February,  1867, 

Salt  Water  Lake  of  18th  February, 
from  Canal  at  Dhappa, 

^rom  the  Marsh, ^ 


16  hours  old, 
3  hours  old, 
26  hours  old, 

20  hours  old, 
16  hours  old, 

20  hours  old^ 

19  hours  old, 
19  hours  old. 


Oxygen  reqd. 

for  100,000 

grains. 


.0860 
.2830 
.1155 

.0832 
.0680 

.1780 

.1475 
.1690 


In  his  report  on  the  London  watei-s  to  the  Chemical  Society  on 
March  13th,  1866,*  Dr.  Frankland  is  stated  to  have  expressed  surprise 
that  the  soft  water  supply  from  Loch  Katr  ne  required  more  of  the 
permanganate  than  any  of  the  waters  of  thj  Metropolitan  districts, 
^Qt  here  is  something  more  surprising  still.     The  water  of  the  Canal 

•  Chemical  News  of  23rd  March,  1866, 
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whicli  receives  the  greater  part  of  the  sewerage  of  Calcntid  requires 
less  oxygen  to  destroy  the  proclticte  of  putrefaction  than  the  beat  tank 
waters  of  Calcutta ;  and  the  water  of  the  salt  marsh  to  the  east  of  the 
town,  called  the  Salt  Water  Lake,  requires  only  about  as  touch  as  that 
of  General's  Tank  of  the  same  age ;  for  taking  the  rate  of  improvement 
between  3  hours  and  26  hours,  Qenerars  Tank  water  at  19  boars  old 
would  require  .1628  grain  oxygen.  Results  like  these  have  led  me 
to  set  but  a  small  value  on  this  favourite  process,  and  induced  me  to 
turn  to  others  promising  more  trustworthy  indications. 

The  fundamental  point  with  respect  to  the  organic  matter  is  the 
same  as  that  connected  with  any  other  constituent,  namely,  its  propor- 
tion by  weight,  ascertained  as  accurately  as  practicable.  The  methpd 
of  doing  this  has  already  been  detailed  in  the  first  paper,  and  I  have 
only  to  repeat  that,  with  a  fine  balance,  patience,  and  care,  it  gives  fairly 
satisfactory  results.  Attention  to  details  is  advisable  to  procure 
uniform  results.  Of  the  ordinary  river  or  tank  waters,  I  usually 
evaporate  from  10,000  to  40,000  grains,  according  to  the  kind  of  water, 
contriving  so  as  to  have  4  to  6  grains  of  dry  residue,  beside  3  grains 
of  dry  Carbonate  of  Soda*  added  to  the  water,  when  put  to  evaporate. 
At  one  time  I  did  not  use  the  soda  for  some  kinds  of  water,  as 
unnecessary,  but  now  I  use  it  always.  It  makes  the  results  more 
accurately  comparable.  These  quantities  are  sufficiently  large  for  the 
crucible,  which  holds  conveniently  about  200  grains  of  carbonic  acid 
water,  but  requires  to  be  twice  or  thrice  filled  up.  A  larger  crucible 
would  be  more  convenient,  in  which  case  once  might  do. 

The  river  water  of  the  cold  season  of  1865-66  had  been  kept  over 
from  two  to  four  months,  and  the  results  as  to  organic  matter  therefore 
were  doubtful.  These  will  now  be  replaced  by  new  determinations,  all 
made  without  delay.  There  has  been  no  opportunity  yet  for  making 
new  determinations  of  the  hot  season  and  rainy  season  waters  ;  but  I 
have  already,  in  the  *'  Supplementary  Observations,"  given  reason  for 
believing  that  the  delay  of  from  9  to  16  days  in  making  these 
determinations,  in  the  case  of  the  hot  season  waters,  cannot  have  been 
productive  af  any  serious  error.  Additional  reasons  will  be  given  for 
this  opinion  presently.     There  is  greater  doubt  respecting  the  July  and 

*  Dr.  Parkes  in  his  ''  Practical  Hygione"  recommends  80  grains  Carb.  of 
Soda !  This  is  snrely  a  misprint.  He  also  recommends  to  restore  the  carbonic 
acid  lost  by  ignition  by  adding  solution  of  carbonic  acid  or  carbonate  of  »mmoiuA| 
This  is  a  mistake :  the  resalto  by  carbonate  of  ammonia  are  totally  wrong. 
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Angnst  waters,  wliich  stood  in  moBt  eases  abont  five  weeks,  to  allow  the 

iDe  clajr  to  settle.     This  is  a  special  case  and  will  require  farther 

Rmark ;  bnt  at  present,  as  I  wish  to  present  a  view  of  the  whole,  they 

wfll  be  taken  as  they  are  in  the  constmction  of  the  following  table. 

Many  more  determinations  of  organic  matter  were  made,  particularly 

of  the  waters  of  the  rainy  season,  bat  these  were  made  for  special 

parposes  and  with  various  modifications  of  the  process,  so  that  they 

were  not  comparable.     Only  those  are  given  in  the  table  which  were 

made  by  the   plan  already  specified,  and  so  far  as  this  is  concerned, 

tlwy  are  therefore  comparable.     These  variations  in  plan  were  chiefly 

tried  in  September  and  October,  and  so  unfortunately  no  results  for 

these  months  can  be  introduced  into  the  table.     But  as  an  illustration 

of  these  variations,  I  may  instance  the  case  of  the  water  of  6th  October, 

wliicb,  cleared  by  Hydrochloric  acid,  gave  1.05  grains,  and  cleared  by 

8ol.  potash,  gave  S.22  grains  organic  in  100,000  grains  of  water.    The 

addition  of  a  little  of  either  of  these  causes  the  mud  to  settle,  and 

idmits  of  filtering  the  water  clear  in  course  of  a  few  hours.    But  as 

there  is  much  organic  matter  adhering  to  or  combined  with  the  clay 

or  other  earthy  matter  of  the  mud,  the  acid  or  alkali  acts  upon  this  and 

hrings  it  into  solution. 

Tablk  V. 

Shewing  the  amount  of  Organic  matter  by  weight         Ebb.    Flood, 
in  100,000  grains  of  the  Hooghly  water.  Orains.  Orains. 

6tli  July,         1866,  Neap,  Surface,  ...     .80 

8th  August,  Neap,        Surface  &  Deep,      ...      .84 

2Ut  Augast,  Neap,  Deep,       ...     .86 


10th  November,  1866,  Spring,    1.28 

Wlh     Ditto  Neap,     Deep,      ...      .94 

„  „  Surface,  ...   1.28 

9th  January,  1867,      Spring,    88       1.50 

30th  Ditto,  Neap,  Deep,      ...      .58 

„  „      Surface,   ...    1.28 


Average, ...     .99  1.39 

2d  May,  1866,  Spring,  2.70 

30th  Ditto,  Spring,  90  2.60 

l^thJune,  Spring, 90  2.20 


Average,    90      2.60 
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With  reference  to  this  table,  a  few  remarks  may  be  made.  The 
rainy  season  waters  were  taken  during  Neap  tides  at  ebb.  Probably 
they  would  not  have  differed  much,  though  they  had  been  taken  at 
spring  tide  during  flood.  Special  remarks  will  be  made  on  these 
afterwards. 

The  numbers  attached  to  the  waters  of  November  and  JanviATy, 
shew  that  the  surface  water  contains  more  organic  impurity  than  the 
deep,  and  that  there  is  a  very  decided  excess  of  this  during  flood  tide 
as  compared  with  ebb. 

The  May  and  June  waters  are  the  old  ones,-— open  to  future 
emendation  as  to  quantity  of  organic  matter.  But  even  these  indicate 
a  still  larger  excess  of  organic  matter  during  flood  tide.  And  com- 
paratively small  though  the  amount  of  organic  matter  be,  compared 
with  those  hitherto  generally  received,  they  shew  the  influence  of  the 
tides  in  bringing  up  organic  matter,  as  has  not  beenlRlwn  before. 

I  have  already  observed  that  the  opposition,  with  which  my  state- 
ments as  to  the  small  amounts  of  organic  matter  originally  met  with, 
has  been  now  in  a  great  measure  withdrawn  ;  yet  it  may  be  desirable 
to  make  a  few  observations  on  the  subject.  Having  regard  to 
the  delay  in  examining  the  waters  of  the  cold  and  hot  seasons, 
I  abandoned  those  in  which  the  water  had  stood  from  two  to  four 
months,  (the  cold  season  samples) ;  but  did  not  think  that  the  delay  of 
from  nine  to  sixteen  days  would  materially  affect  the  correctness  of 
the  results  from  the  hot  season  waters.  Reasons  have  already  been 
given  in  the  Supplementary  Observations  for  this,  to  some  probably 
not  sufficiently  conclusive,  so  I  shall  in  the  first  place  give  the  results 
of  the  examination  of  another  class  of  waters,  which  may  have  some 
bearing  on  the  subject.  These  are  the  waters  of  the  Salt  Water  Lake 
and  of  the  Circular  Canal. 

The  Salt  Water  Lake  is  a  large  salt  marsh  of  about  one-third  of  the 
degree  of  saltuess  of  sea  water,  about  two  miles  to  the  eastward  of 
the  boundary  of  the  town.  From  Entally,  near  the  Circular  Road,  a 
canal  proceeds  eastwards  towards  it,  called  the  Baliaghatta  Canal.  At 
this  extremity  it  forms  a  cul  de  sac,  but  is  joined  about  half  way  in 
its  course  by  another  branch  which  proceeds  from  the  river  at  the 
northern  extremity  of  the  town,  and  in  its  course,  enclosing  all  the 
northern  part  of  the  town,  at  length  joins  the  Entally  branch.    These 
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Casals,  I  am  informed  by  the  town  surveyor,  Mr.  Bowe,  receive  by  far 
the  largest  proportion  of  the  sewerage  of  Galcntta,  the  coarse  o{ 
dninage,  except  for  a  narrow  space  along  the  river,  being  towards 
fie  east,  or  from  the  river  towards  the  lake ;  so  to  these  sources  of 
supply  I  went  for  specimens  of  impure  water.  The  Canal  water  flows 
eastward  or  westward  according  to  the  relative  height  of  tide  in  the 
Hoogfaly  or  Bidyadorrea  with  which  it  communicates.  The  follow- 
ing table  gives  the  results  of  the  examinations. 

Table  VI. 
For  100,000   fl.  grs.  filtered  water. 


Salt  Water  Lake  and  Circular  canal. 


Water  flowing  from  the  Circular  Canal  at 
Chitpore  bridge  into  the  river  on  14th  Feb- 
maiy,  1867,  Neap  tide,  ebbing  commenced. 

Water  from  Baliaghatta  canal  at  Dhappa  Toll 
House,  18th  Februaiy,  1867, 

Water  from  the  Marsh  taken  at  same  time,    ... 

Prom  Circular  canal    at    junction  with   the 

Entally  canal,  water  flowing  from  the  river 

24th  November,  1866.  Filtered, 

„  „        ^  Ditto, 

Oieared  by  per-chloride  of  iron  and  filtered,  . . . 

_  ,y  )>  Jt>itto, 

From  Circular  canal  at  bridge  on  Dum-Dum 
road,  full  tide,  20th  February,  1867, 

From  the  mouth  of  the  canal  at  same  time,  ., 


Total  solid 
matter. 


grains. 


471.70 

489.50 
525.00 


40.40 
42.60 


82.95 
34.90 


Organic 
matter. 


grains. 


15.30 

6.00 
6.50 


♦1.75 
2.48 
2.51 
2.58 

1.78 
1.53 


The  most  remarkable  thing  exhibited  by  the  table  is  the  small 
quantity  of  organic  matter  in  these  waters.  The  excess  in  the  case  of 
tiie  14th  February  water,  was,  there  can  be  little  doubt,  owing  to  the 
water  having  traversed  the  whole  length  of  the  circular  canal,  passing 
over  its  putrid  mud  and  carrying  with  it  the  sewerage  from  the 
numerous  drains  which  enter  it.  The  small  quantity  of  organic 
Scatter  in  the  filthy  looking  water  of  the  marsh,  full  of  gelatinous 

*  Probably  some  unobserved  error  in  this  case. 
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looking  rank  yegetation,  is  very  striking.  I  got  in  Jane  last 
year  20  grains  organic  in  100,C00 ;  but  besides  that  I  doabted  the 
correctness  of  the  result,  considering  it  perhaps  over-estimated,  the 
difference  of  season  mnst  be  taken  into  account.*  Besides  this  is 
a  strongly  saline  marsh.  The  comparatively  small  quantity  in  the 
canal  water  is  also  remai'kable,  and  shews  how  difiS.cult  it  is  to 
increase  greatly  the  amount  in  the  comparatively  pure  water  of  the 
downward  flowing  stream.f 

And  here  it  may  be  well  to  consider  the  amount  of  organic  matter 
which  the  river  can  receive  from  the  sewerage  of  Calcutta.     First,  we 
have  to  consider  the  amount  of  water  carried  by  the  Hooghly,  for  the 
data  for  which  I  have  to  acknowledge  my  obligations  to  Mr.  Leonard. 
He  estimates  that  at  the  lowest  season,  the  river,  through  its  tributary 
affluents,  receives  only  about  2,000  cubic  feet  per  second,  but  8  or 
10,000  cubic  feet  more  by  percolation  from  its  banks,  or  say  from  tXi 
sources  10,000  cubic  feet  of  water  per  second,  equal  to  864,000,000 
cubic  feet  per  day.    Mr.  Clark,  in  his  report  on  the  water  supply, 
proposes  to  distribute  6,000,000  gallons  per  day  or  even  ultimately 
12,000,000  gallons.    Now  let  us  take  the  highest  of  these  quantities; 
at  a  rough  estimate  this  is  about  2,000,000  cubic    feet,  and  its 
proportion  to  the  volume  of  the  river  water  is  as  2  to  864  or  j\^  part 
The  greatest  amount  of  organic  matter  I  found  in  the  filthiest  ditch  in 
Calcutta  at  its  worst  in  June  was  about  24  grains  per  gallon.  Now  sap- 
posing  all  this  large  quantity  of  water  was  daily  poured  into  the  Hooghly 
in  the  state  of  sewerage  of  this  degree  of  concentration,  it  would  be 
only  jij  part  of  24  grains  of  organic  matter  to  each  gallon  of  river 
water  or  about   .05  to  .06  grain  per  gallon.     Even  supposing  that 
the  amount  of   water  carried  by  the  river  lias  been  OTcr-estimated, 
and  that  it  amounts  to  only  one-half  or  one-fourth  of  the  quantity 
stated  above,  the  propoition  of  organic  matter  added  by  the  sewenge 
would  not  exceed  one-fourth  of  a  grain  per  gallon  at  most,  during 
the  hot  season. 

*  Dr.  Parkes  states  that  12  to  40  or  60  grains  per  gHlloa  is  not  nnoomaioi. 
It  would  be  necessary  to  know  how  such  results  were  obtained^  before  admit- 
ting them. 

t  Probably  if  the  water  of  the  canal,  instead  of  having  been  ooUeoted  at  foil 
tide,  had  been  taken  when  the  river  water  was  be^nning  to  flow  into  tbo 
canal,  it  would  have  contained  more  organic  matter.  An  attempt  indeed  was 
made  to  get  such  water  two  days  before  (18th  Fobruary),  but  the  proper  time 
was  not  hit. 


1M7.]  vnth  Hit  supply  of  water  to  Calcutta.  129 

It  is  nnnecessary  at  present  to  say  more  respecting  the  quantity  of 
otgaoic  matter  in  the  Hooghly  water  near  Calcutta.  It  does  not 
appear  to  exceed  two  grains  per  gallon  even  in  the  most  unfavonrable 
dreaznstancea  of  season  and  tide,  and  daring  ebb  tide  is  only  aboat 
ludj  that  or  less.  Dr.  Parkes  says  that  it  shoald  not  exceed  one  and 
a  half  grain  per  gallon  in  drinking  waters,  and  the  London  authorities 
seem  to  be  endeavouring  to  reduce  it  almost  to  nothing.  In  view  of 
the  difficulty  of  judging  of  its  nature,  it  is  desirable  to  have  as  little 
<tf  it  ad  possible. 

In  the  original  paper  I  have  discussed  the  nature  of  the  organic 
matter,  and  have  not  now  much  to  add.  The  season  of  the  year  since 
that  communication  is  the  least  favourable  to  the  examination  of  the 
imparities  in  the  water,  as  during  these  months — October  to  February 
-4iUthe  waters  are  at  their  purest.  I  formerly  expressed  an  opinion 
OQ  the  amount  of  ammonia  being  probably  a  good  indication  of  the 
imparity  of  a  water,  and  gave  reasons  for  it.  The  following  are  the 
resolts  of  some  examinations  of  the  river  water,  during  these  months, 
for  ammonia. 

Table  VII. 
Showing  proportion  of  Ammonia  in  100,000  fl.  grs.  of  water. 

grains. 

18th  September,  1866,  River  Water, 0620 

10th  November,  1866,  Flood  tide, 0066 

9th  January,  1867,  Ebb, 0160 

Flood, .0146 

22nd  January,  1867,  Shore, .0260 

30th  January,  1867,  Ebb,  Peep, •  .0090 

Surface, 0160 

20th  February,  1867,  Circular  canal  at  mouth,    0170 

at  8rd  bridge, .0190 

18th  February,  1867,  Salt  Water  Lake  Marsh,  0260 

The  quantities  are  small,  yet  consistent  enough  with  the  previous 
observations.  Reference  may  be  made  to  them  in  remarks  that 
follow. 

But  the  Ammonia  is  not  the  only  thing  to  look  to  in  connection  with 
organic  matter.  As  formerly  observed,  there  are  the  products  of 
oxidation  of  nitrogenised  matter,  including  that  of  .ammonia  itself, 
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namely,  nitric  and  nitrous  acids,  and  there  are  nitrogenised  substances 
in  progress  of  decomposition,  as  well  as  non-nitrogenous  substauceSy 
usually  called  yegetable,  carbohydrates,  and  hydrocarbons  more  or 
less  oxidised.  Reasons  have  been  given  in  the  first  paper  for  not 
attaching  very  much  importance  to  the  estimation  of  nitric  acid,  yet 
the  enquiry  is  interesting,  to  account  for  the  destruction  of  the 
nitrogenised  matter.  If  the  nitrogen  is  oxidised,  it  ought  to  be  found 
as  nitric  or  nitrous  acid,  unless  it  be  supposed  that  it  escapes  in 
some  gaseous  form.  Time  has  not  permitted  me  to  investigate  this 
subject,  but  the  few  trials  I  have  made  for  the  detection  of  nitric 
acid  have  not  been  at  all  successful, — possibly  it  -may  be  for  want  of 
sufficient  care.  On  the  other  hand,  the  test  recommended  for  m'trous 
acid, — Price's  test  by  starch,  acid,  and  Iodide  of  Potassium,  at  once 
gives  indications  of  that  acid.  But  unfortunately  it  equally  has  given 
me  free  indications  in  the  distilled  water  used,  though  means  have 
been  taken  carefully  to  free  the  water  and  all  the  re-agents  employed 
from  it.  At  present  I  can  give  no  explanation  of  these  difficulties  : 
the  point  is  reserved  for  enquiry. 

The  most  difficult  part  of  the  subject  is  the  estimation  of  the  nature 
of  that  more  fixed  portion  of  the  organic  matter  which  has  undergone 
comparatively  little  change.  The  determination  of  the  amount  of 
nitrogen  in  this  is  one  mode  of  examining  it :  I  have  not  at  present 
attempted  this,  as  the  waters  have  during  the  last  four  months  been 
in  the  least  favourable  condition  for  such  examination,  and  my  time 
has  been  occupied  with  other  parts  of  the  enquiry.  But  I  can  only 
confirm  what  was  before  stated,  that  the  organic  matter  evidently 
varies  considerably  in  its  nature :  that  of  the  rainy  season  resembles 
more  that  contained  in  tank  waters;  that  of  the  dry  season  is  more 
like  that  contained  in  sea  water.  The  former  evidently  contains 
more  matter  of  vegetable  origin,  but  so  far  as  I  have  been  able  to 
form  a  judgment,  this  only  partially  accounts  for  the  difference. 

But  before  proceeding  to  discuss  these  points,  it  may  be  better  to 
have  the  whole  of  the  data  before  us,  by  including  the  composition  of 
the  tank  waters  as  well  as  of  the  river  water.  In  the  first  paper 
one  table  exhibited  some  of  the  principal  characteristics:  now, 
additional  information  can  be  given.  It  will  be  exhibited  by  the 
following  tables, 
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GeQeraFs  Tank, 


Date  of  col- 
lecting. 


Solid 
matter. 


grains. 


HoDobur  Doss'  Tank, ... 

DilboQsie  Sq.  Tank,  ... 

Ramdhone  G  hose's  Tank, 

B«ranagar  Tank, 

Well,   

Nvan      Chund     Datt's 

Lane  Tank,   

Well,    

Blaqaiere*B  Tank,     .... 
Manictollah  Well,     .... 
Pattare^hat  St.  Well. , . . . 
Nimtollah  Street  Well,  . 
Siver  water  from    street 

aqneduct, 


7tli  Oct. 

9.83 

24th  Jan. 

9.05 

9th  Oct. 

12.80 

25th  Jan. 

12.33 

9th  Oct. 

20.30 

2l8t  Jan. 

25.38 

18th  Feb. 

66.25 

15th  Feb. 

46.00 

22d  Feb. 

105.25 

22d  Dec. 

72.50 

22d  Dec. 

97.00 

16th  Dec. 

107.20 

16th  Dec. 

187.20 

8th  Dec. 

158.01 

8th  Dec. 

278.60 

16th  Dec. 

20.80 

Orga-  .Oxigen'' 
nic      req.   to ^ Ammo- 
matter,  oxidise,     nia. 


grams.  '  grains  .grains. 


2.11 
1.59 
195 
1.24 
1.90 
233 
4.62 
4.05 
4.56 

6.25 
5.20 
8.00 

12.90 
923 

21.23 

1.80 


.017 
.026 
.044 
.045 


.316 
.060 
.172 
.200 
.281 
.882 

.102 


.660 
.700 


The  first  three  are  well  known  tanks  referred  to  in  my  first  paper ; 
Ramdhone  Ghose's  Tank,  Jaun  Bazar,  is  that  also  noticed  there,*  near 
Mr,  Dairs  school,  the  water  of  which  has  since  become  much  cleaner, 
and  the  Baranagar  Tank  is  also  that  referred  to  there,  the  well  being 
an  old  one  on  my  own  premises. 

As  to  the  remainder,  some  explanation  is  necessary.  I  was 
requested  by  the  Municipal  authorities  in  December  last  to  examine 
some  waters  in  the  northern  part  of  the  town,  with  reference  to  a  pro- 
posed public  tank  to  be  excavated  there,  and  the  results  are  included 
in  the  table.  Of  these  Nyan  Chund  Dutt's  Lane  Tank  and  Well  and 
Blaquiere's  Tank  are  old  sources  of  supply ;  the  three  latter  "  wells" 
were  simply  holes  dug  in  the  ground  8  or  9  feet  deep  to  collect  water 
for  examination :  the  water  from  the  aqueduct  was  supplied  at  my 
request  for  comparison. 

Another  table  will  exhibit  a  few  more  points  for  comparison. 

*  Called  Dhnrrumtollah  Tank  by  mistake. 
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Table  IX. 


Tank  and  well  waters. 


For  100,000  gr.  water. 


General's  Tank  of  18th  Feb.  1867, 

ilamdhone  G  hose's  Tank  of  18th  Feb., 

Baranagar  Well  of  22nd  Feb 

Nyan  Cbaud  Dutt's  Lane  Tank,    

Well,    

Blaquiere's  Tank,    

Manictollah  Well, 

Puttureaghat  Street  Well,  

NimtoUah  Street  Well,     

Ki ver  water  of  street  aquednct, 


Hardness. 

Equal  to  that  from 

Carbonate  of  Lime, 

in   grains.     . 


Total. 

Perma- 
nent. 

6.4 

2.1 

29.9 

15.1 

28.66 

70.4 

12.3 

45.40 

33.7 

2.9 

40.10 

69.7 

17.1 

44.30 

61.1 

14.5 

31.60 

68.1 

6.1 

58.50 

53.3 

11.0 

53.10 

127.5 

24.0 

111.20 

19.7 

2.1 

1.73 

Chlorine 

calc.  as 

Chloride 

of  Sodium. 


And  to  get  a  full  insight  into  the  nature  of  such  waters,  a  complete 
analysis  was  made  of  two  of  them,  of  which  this  is  the  result  for 
100,000  fluid  grains  of  water. 

Table  X. 


Puttureaghat 
Street  Well. 


Potash,   

Soda,    

Lime, 

Magnesia,    ..  

Chlorine, 

Sulphuric  acid,    

Phosphoric  acid, 

Silica, 

Carbonic  acid  by  difference,  (including 
errors  of  analysis,) 

Organic  matter,  

Nitric  Acid,    


grains. 

30  49 
31.35 
14.00 

8.76 
82.30 

1.84 

7.00 
23.03 


Nimtollah 
Well 


148.77 
9.28 


168 


grams. 

34.77 
35.33 
31.20 
22.80 
67.81 
13.20 

4.80 

47.46 


267.37 
21.23 


278.6 


none  detected.  Ismail  quantity 


1867.]  toith  the  supply  of  water  to  Calcutta.  133 

PhosphoTio  acid :   very  distinct  indications  of  in  both. 

This  was  also  found  in  smaller  quantity  in  the  other  four  of  these 
vaters,  and  in  still  smaller  quantity  in  the  water  of  the  aqueduct. 

Tile  relative  proportions  of  these  constituents,  so  different  from  those 
of  ordinary  spring  or  even  river  waters,  point  clearly  to  their  origin. 
The  large  quantity  of  alkaline  salts,  compared  with  those  of  Lime  and 
Magnesia,  and  the  large  proportion  of  Potash  and  of  organic  matter, 
indicate  that  they  are  derived  from  the  decomposition  of  vegetable 
and  animal  substances:  the  phosphoric  acid  and  perhaps  the  chlorine 
being  more  particularly  characteristic  of  their  animal  origin.  lu  fact, 
it  is  the  composition  of  sewage  water,  and  differs  from  some  other 
aoalrses  of  English  town  sewage*  most  remarkably  in  the  large 
proportion  of  potash  present,  no  doubt  the  product  of  the  vegetable 
^  of  the  maas  of  the  population.  It  is  indeed  simply  sewage  water, 
^priyed  in  great  part  of  its  bad  smell  by  filtering  through  the  earth. 
And  the  partial  analyses  of  the  other  tanks  and  wells  (except  the 
tlvee  first  tanks  of  the  table)  indicate  that  the  waters  all  partake 
Bore  or  less  of  the  same  character,  and  contrast  strikingly  with  the 
Bopeiior  purity  and  different  characteristics  of  the  river  water  during 
tbe  cold  season. 

The  large  quantity  of  Ammonia  as  exhibited  by  Table  YIII.  in  the 
two  waters  fully  analysed  is  also  very  striking. 

Now  to  return  to  the  consideration  of  the  organic  matter  which  has 
nndergone  comparatively  little  change,  and  for  the  proper  examination 
of  which  we  have  no  very  ready  or  suitable  chemical  processes :  the  best 
neans  of  judging  of  its  nature  and  properties  have  already  been 
discussed  in  my  first  paper.  These  are,  chiefly,  the  general  appearance 
and  smell  of  the  residue  obtained  by  evaporating  the  water,  the 
^ell  on  burning,  and  the  estimation  of  the  amount  of  nitrogen  by 
the  Soda  lime  process.  This  last,  for  reasons  already  stated,  I  have  not 
Applied.  But  I  may  observe  again,  that  these  bad  tank  waters  more 
''ssemble  the  river  water  of  the  rains  than  of  the  hot  season,  in  the 
Appearance  and  properties  of  their  organic  contents.  No  donbt  this 
proceeds  in   part  from  the  larger  proportion   of  matter  of  vegetable 

•  Lawea  and  Gilbert,  Journal  of  Chem,  Soc.  Ser.  2,  Vol.  IV.  p.  118  for  1866. 
Jay's  Report  on  Sewago  of  Towns  quoted  in  Parkos's,  Manual  of  Practical 
^7l(>eao,  2nii  edition,  1866,  p.  325. 
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nature ;  non-nitrogenised  matter.     It  appears  to  me,  however,   that 
there  is  a  tendency  generally  to  make  too  mnch  of  this  distinction 
between  matter  of  vegetable  and  of  animal  origin,   it  being  often 
spoken  of  as  if  the  organic  matter  were  of  little  importance,  if  it  oonld 
be  shown  to  be  vegetable  matter.     Now  it  may  be  admitted  that 
most  probably  water  tinged  by  peaty  matter  consisting  of  the  ordinary 
humous  class  of  acids  and  salts,  may  be  not  at  all  even  injurious  to 
health,  and  that  water  flowing  over  or  percolating  through  the  soil 
of  mountainous  districts  or  others  bare  of  vegetation,  where  there  is 
little  herbage   and  much  earth  or  rock,   may  be  very  pleasant  and 
wholesome.     But   citing  such  cases  is  only    evading  the  question. 
It  does  not  follow  that  water  draining  off  cultivated  fields  or  dense 
jungle,  or  flowing  between  banks  covered  with  luxuriant  and  rank 
vegetation,  will  be  equally  harmless.  Putrefying  animal  matter  is  very 
offensive,    but   putrefying  green  vegetable   matter,    though   not  so 
disgusting  in  idea,  is  scarcely  less  offensive.     Nor,  be  it  remembered, 
are  the  poisonous  properties  very  much  dependent  or  connected  with 
a  disgusting  taste  or  smell,  and  the  most  powerful  poisons  come  from 
the  vegetable  kingdom. 

In  my  first  communication,  the  oxidising  action  of  the  atmospheric 
air  dissolved  in  river  water  was  brought  forward  as  a  powerful  agency 
for  purifying  the  water.     And  though  Dr.  Frankland's  results  were 
quoted  as  strikingly  illustrating  it  in  respect  to  the  Thames  waters, 
yet  such  observations  are  by  no  means  new.     And  it  must  again  be 
observed  that  the  high  temperature  of   the  climate  will  materially 
assist  this  action.     No  doubt  it  assists  putrefaction,  fermentation  also, 
and  in  some  cases  this  may  take  place  in  a  river,  when  its  course  from 
any  cause  is  rendered  very  slow.     But   in  the  case  of  the  Hoogbly 
the  tides  cannot  fail  to  act  beneficially ;  twice  every  day  damming 
back  the  water  and  again  retreating,  enabling  the  river  to  flow  with 
increased  velocity,  increasing  the  motion  amongst  its  waters  and 
constantly  changing   the  surfaces  exposed  to  the  air.     This  is  jnst 
one  of  those  agencies  that   escape  general  observation  :  it  does  not 
exhibit   itself  to  the  senses,  yet   it  must  be  remembered  that  it  is 
by  the  oxygen  dissolved  by  water,  small  though  that  be  in  amount, 
that  animal  life  is  preserved  in  the  waters  no  less  than  in  the  ordinary 
atmosphere. 
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The  organic  matter  remaining  in  the  uiotlier  liquors,  after  having 
as  well  ns  practicable  crystallised  out  or  otherwise  removed  the 
mineral  saline  constituents,  is,  in  the  case  of  the  hot  season  river  water, 
of  a  pale  brownish  yellow  colour,  with  a  comparatively  faint,  somewhat 
irinous  smell ;  that  from  the  tanks  and  river  water  of  the  rains  is  of 
A  darlcer  brown  colour  and  a  more  excrementitious  smell :  a  smell,  in 
fact,  similar  to  that  of  Ouana.  So  far  as  sensible  properties  go,  the 
ktter  is  the  more  disagreeable,  and  according  to  the  results  of 
experiment  mentioned  in  the  first  paper,  probably  at  least  equally 
nitrogenised.  At  present  it  would  be  difficult  to  speak  more  positively 
on  the  subject. 

In  my  first  paper,  and  more  particularly  in  the  abstract  of  it 
famished  for  the  proceedings  of  the  Society,  I  made  some  remarks  in 
eonncction  with  some  of  the  tanks  which  my  own  observations  will 
not  bear  oat.  This  was  the  result  of  haste  and  inadvertence,  which 
will  now  be  corrected.  Some  of  the  best  tanks,  General's  Tank  more 
particularly,  are  probably  equal  to  the  river  water  in  purity  at  some 
seasons,  and  superior  to  it  at  others.  Tank  water  deteriorates  during 
the  hot  season  from  putrefactive  fermentation  ;  the  river  water  proper 
hnproves  from  oxidation,  but  near  Calcutta  deteriorates  from  sewerage 
and  tidal  water.  Tank  water  improves  during  the  rains  by  dilution 
with  rain  water,  and  the  animal  and  vegetable  life  in  it  preserves  the 
proper  balance,  removes  decaying  matters,  and  prevents  putrefaction  to 
any  great  extent :  at  least,  this  is  the  case  in  good  tanks.  Generars 
Tauk  seems  a  well  kept  aquarium ;  it  abounds  in  animal  life  :  though 
its  water  has  often  a  slightly  putrid  flavour,  this  is  easily  removed  by 
exposure.  But  even  the  water  of  that  tank  is  not,  in  my  opinion, 
equal  in  freedom  from  organic  impurity  to  the  river  water  proper, 
taken  during  the  dry  season  at  ebb  tide. 

General    Conclusions. 

Before  closing  this  communication,  it  may  be  well  to  make  a  few 
general  remarks  as  to  the  conclusions  to  be  drawn  from  the  data 
obtained.  It  must  have  been  observed  that  there  is  some  uncertainty 
connected  with  the  subject  of  the  organic  matter.  Persevering  enquiry 
may  in  time  enable  us  to  remove  much  of  this  uncertainty,  but  at 
present  we  can  only  draw  conclusions  from  the  most  certain  grounds 
we  possess.    Probably  all   will   agree   that  it   is   advisable  to  get 
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drinking  water  containing  as  small  a  quantity  of  oi^anic  matter   as 
possible,  and  more  particularly  as  small  a  proportion  as  possible    of 
that  which  is  of  recent  origin.     If,  this  being  kept  in  mind,  we  take 
up  the  question  which  seems  to  have  been  considered  of  greatest 
practical  importance  by  the  Calcutta  community,   namely,  can    the 
supply  be  safely  taken  from  the  river  at  Cossipoi-e  7  we  can  scarcely 
answer  it  in  th^  affirmative.     My  results,  as  has  been  pointed  oat, 
show  that  there  is  a  very  distinct  increase  in  the  quantity  of  organic 
matter  in  flood  over  ebb  tide,  even  during  the  cold,  but  still  more 
during  the  hot  season.     How  far  this  may  be  due  to  the  proximity  of 
Calcutta,  could  only  be  ascertained  from  extended  observations ;  bat 
as  the  town  must  supply  a  considerable  quantity  of  putrefying  and 
putrefiable  matter  and  that  of  recent  origin,  in  the  absence  of  evidence 
indicating  the  contrary,  it  would  be  desirable  to  avoid  taking  it  from 
that  locality.     What  is  the  smallest  distance  up  the  river  at  which 
this  source  of  contamination  is  not  appreciable,  is  a  point  that  could  be 
determined  only  by  observations  during  the  hot  season  in  various 
circumstances  and  places.     But  it  is  evident  enough  that  the  further 
up  we  go,  the  more  certain  are  we  to  avoid' this  source  of  contamination. 
But  though  this  is  an  important  question,  it  is  not  the  only  one : 
it  seems  to  have  occupied  almost  exclusively  the  attention  of  that 
portion   of  the  community   who  have  taken    an     interest     in  the 
subject,   while   another,   and  in  my  opinion  an  equally  important 
one,  has  scarcely  if  at  all  been  noticed ;  and  that   is,   what  is  to 
be  done  with  the  muddy  water  of  the  rainy  season  ?     If  we  look 
to  the  amount  of   putrefying  matter  as  indicated  by  the  permanga- 
nate test,  or  even  as  observed  by  the  senses,  the  water,  for  the  first 
two  months  at   least  of  the  rains,   is   worse   than    the   flood  tide 
water 'of  the  hot  season ;  if  we  look  to  the  two  as  we  have  them,  each 
with  its  suspended  mud,  the  rainy  season  water  is  greatly  the  worst 
If  we  consider  the  quantity  of  organic  matter  actually  dissolved  in  the 
water,  probably  the  hot  season  water  contains  most,  though  this  at 
present  is  not  quite  certain,  and  it  is  also  somewhat  doubtful  if  it  be 
so  bad  in  quality  as  in  the  rainy  season  water.     Of  all  points  in  the 
enquiry,  this  is  the  one  involving  the  greatest  doubt  and  difficulty, 
and  I  should  feel  it  quite  impossible  to  give  a  decided  opinion  <m  it; 
without  again  examining  the  water  during  that  season.     And  what 
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makes  this  point  of  chief  importance  ia  this,  that  though  the  towu 
cootaminatioa  may  be  avoided  by  going  up  the  river,  this  cannot. 

That  flood  waters  (that  is,  floods  produced  by  rain  fall)  are  most 
ifflpare,  as  regards  organic  matter,  is  now  a  recognised  fact  in  England. 
It  is  by  no  means  a  new  observation.  In  the  Eeport  on  the  Metropo- 
litan Water  Sapply  by  Messrs.  Graham,  Miller  and  Hofmann,  presented 
to  the  Secretary  for  the  Home  Department  in  June  1851,  thia 
point  is  repeatedly  noticed  and  the  remedy  for  it  discussed,  though 
from  the  nature  of  their  remarks  it  is  evident  that  the  amount  of 
finely  suspended  mud,  and  the  degree  of  its  putridity,  have  probably 
been  much  smaller  than  those  of  the  Hooghly  water  in  the  rains. 
It  must  be  remembered  that  while  in  England  there  are  numerous 
tmall  floods,  here  we  have  but  one  large  flood  in  the  year,  washing 
down  the  accumulated  refuse  of  seven  or  eight  months.  It  is  true 
that  the  large  quantity  of  rain  dilutes  the  muddy  mixture,  and,  so 
iar  as  matter  in  actual  solution  is  concerned,  improves  the  water. 
Still  we  have  it  loaded  with  mud,  pai*t  of  that  in  a  very  flne  state 
of  suspension,  very  slow  in  settling,  and  which  cannot  be  separated 
by  any  ordinary  filtration.  And  as  the  finely  suspended  clay 
contains  organic  matter,  putrid  or  putrefiable,  the  water  must  be 
deprived  of  it  to  be  rendered  fit  for  use. 

The  subject  has  engaged  the  attention  of  the  Engineer  to  the 
Justices,  and  in  his  Report  on  the  works  for  the  supply  of  water 
to  Calcutta,  he  details  the  plan  for  meeting  the  difficulty  alluded  to. 
He  admits  the  difficulty,  for  the  says,  para.  28,  '*  The  muddy  character 
of  the  water  to  be  dealt  with  is  an  unusual  feature  in  works  of  this 
description  and  necessitates  peculiar  and  special  arrangements  being 
provided."     Let  us  see  what  these  are. 

It  is  to  be  settled  in  large  tanks  6  or  7  feet  deep  for  36  hours ; 
then  the  upper  portion,  to  the  depth  of  4  feet,  is  to  be  drawn  carefully 
off  to  the  filter,  after  passing  through  which  it  is  conveyed  to  covered 
reservoirs  for  storage,  whence  it  is  to  be  distributed  as  required. 
The  filter  is  composed  of  sand  and  gravel,  and  also,  according  to 
Mr.  Clark's  original  proposal,  a  layer  of  "  Spencer's  magnetic  carbide." 
The  object  of  this  is  to  purify  the  water  from  organic  matter,  and 
it  is  also  said  that  it  removes  the  suspended  matter. 

But  so  fai'  as  I  can  gather  from  the   Keport,  Mr.  Clark  seems  to 
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consider  that  the  settling  of  the  mnddy  water  of  the  rains  for  36 
hours  will  put  the  water  on  an  equality  with  that  of  the  rest  oi 
the  year  as  to  the  rapidity  with  which  it  will  pass  through  the 
filter,  and,  I  suppose,  with  or  without  the  magnetic  carhide,  will 
supply  it  in  an  unobjectionahle  state.  At  least  I  cannot  find  in  the 
Report  any  provision  made  in  addition  to  this  for  the  special  (;ase 
of  the  muddy  waters  of  the  rains,  or  a  single  arrangement  made  to 
provide  against  any  difficulty  in  this  case. 

My  own  observations  on  the  waters  of  the  rainy  season  are  not  at 
all  in  favour  of  the  success  of  this  scheme.     On  the  contrary,  I  have 
experienced  the  greatest  difficulty  in  getting  the  water  freed  from  the 
finely  suspended  matter  by   either  subsidence   or  filtration.     After 
standing  to  settle  for  several  weeks,  it  still  contained  much  of  this 
finely  suspended  clay,  from  which  it  could  not  be  freed  by  filtration  in 
the  ordinary  way.     It  seems  therefore  to  be  impossible  to  avoid  the 
conclusion  that  through  the  ordinary  sand  filter  the  water  will  pass 
little  changed;  or  if  by  any  modification  it  be  made  effectual,  it  will 
pass  with    such    extreme  slowness  as  altogether  to   interrupt    the 
ordinary  supply  of  the  water.     And  if  it  pass  in  its  muddy  state  into 
deep  covered  reservoirs  provided  for  it,  daily  it  will  deposit  a  portion 
of  its  mud,  which  will  be  daily  more  or  less  stirred  up  by  the  new  flow 
of  water  into  the  reservoir,  a  state  of  matters  which  appears  to  be 
very  well  adapted  to  maintain  the  water  in  the  state  in  which  it 
entered,  or  even  to  tend  to  make  it  worse.   Whether  the  water  of  this 
season  then  will  be  in  a  fit  state  for  storage,  after  thirty-six  hours 
settling  and  the  short  time  longer  necessary  for  its  passing  though  the 
filter  and  being  conveyed  to  the  reservoirs,  is  a  question  deserving  of 
serious  consideration.     My  own  observations  lead  me  greatly  to  doubt 
it.     It  would  be  rather  a  serious  error,  if  these  fears  should  turn  oat 
to  be  well  founded  ;  for  not  only  would  the  water  be  offensive  during 
the  rainy  season,  but,  unless  the  reservoirs  were  cleaned  out,  would 
continue  to  be  so.     And  in  the  plan  there  appears  no  arrangement 
for  cleaning  them,  and  no  facilities  for  doing  so. 

There  are  other  and  effectual  plans  for  speedily  separating  the 
suspended  mud  from  the  water,  and  rendering  it  easy  to  be  filtered 
perfectly  transparent.  These  are  by  chemical  precipitants,  to  some 
of  which  I  have  previously  alluded ;  one  well  known  is  alum,  in  dailj 
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conuuon  ase.  These  liave  been  observed  sometimes  to  increase  the 
quantity  of  organic  matter  in  solution,  but  this  is  probably  from 
imperfect  knowledge  of  the  proper  way  to  apply  them,  rather  than 
e^ential  to  their  operation. 

This  enquiry  into  the  water  of  the  Hooghly  was  commenced,  as 
formerly  stated,  without  any  reference  to  the  water  supply  of  Calcutta, 
bnt  simply  as  an  investigation  interesting  in  a  scientific  point  of 
view.  For  even  in  the  single  point  of  the  organic  matter  there  is 
room  for  the  expenditure  of  much  labour  and  research.  It  is  difficult 
and  not  very  promising,  but  persevering  enquiry  often  brings  much 
of  interest  out  of  unpromising  subjects.  The  high  temperature  of  the 
conntry  increases  the  energy  of  chemical  action,  and  the  comparative 
xcgolarity  of  the  seasons  favours  the  simplicity  of  its  operation ;  and 
thus  a  country  like  India  affords  a  field  well  adapted  for  the  study  of 
the  influence  of  chemical  changes  on  the  phenomena  of  nature.  Many 
of  these  changes  may  not  be  very  obvious  to  those  unaccustomed  to 
study  them,  but  they  are  not  the  less  real  on  that  account,  and 
not  the  less  powerful  in  their  operation  on  the  world  around  us. 


16^^  September  1867. 

Since  writing  the  above,  the  enquiry  has  been  continued,  with  the 
view  of  settling  one  or  two  points  left  in  some  degree  of  uncertainty. 
These  were  the  amount  of  organic  matter  in  the  river  water  during 
the  hot  season  and  during  the  rains.  The  first  of  these  was  the  point 
on  which  the  greatest  doubt  was  felt  by  many  as  to  the  correctness 
oi  the  results  given  in  my  first  paper,  though  little  shared  in  by 
myself :  the  second  was  the  point  on  which  my  own  opinion  was 
most  undecided.  The  experimental  results  will  be  given  iu  the  tables, 
And  comments  and  explanations  will  follow. 
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Hot  season, 

Biver  water  of  2  Hh  May,  1867, 

Spring  tide, Flood, 

Ebb, 
Ditto  of  6tli  June,  spring,  Flood, 

Oeneral's  Tank  of  10th  June, 
Palhonsie  Sq.  Tank  of  10th  Jane, 


For  100,000  grains. 
Total  solid      Organic 


contents. 

65.60 
16.46 
50.75 
10.74 
4135 


matter. 

.90 

.75 

1.70 

2.40 

2.58 


Rainy  Season, 

Biver  Water  of  13th  July,  purified  by 

perchloride  of  iron,  1.22 

Ditto  by  ditto  in  smaller  proportion,  .63 

Ditto  settled  3  days  and  syphoned  off,  again 

settled  8  days,  12.07  .71 

Ditto  settled  and  sand  filtered  continuously  -\ 

ivith   new   water   daily   till  26th,  then  >  1.06 

settled  till  18th  August,  J 

Kiver  Water  of  16th  August,  Flood,       10.71  .74 

Ditto  of  24th  August,  Ebb,  10  26  1.10 

The  experiments  on  the  hot  season  waters  were  made  to  decide  the 
question  involved  in  the  objection  raised  to  my  first  results,  namely, 
that  the  organic  matter  had  been  decomposed  and  lost  by  the  delay 
(of  from  ten  to  fourteen    days^  in  proceeding  to   the  evaporation. 
In  the  present  cases  the  water  was  evaporated  on  the  next  day  after 
collection.     The  result  shews  only  from  .90  to  1.70  grains  organic 
matter  in  100,000  grains  of  water  taken  at  flood  tide  of  the  highest 
spring  tides  of  the  season  ;  less  indeed  than  I  had  obtained  jn  1866. 
lilany  other  experiments  have  shown  me  that  there  is  very  little 
change  in  the  weight  of  6rganic  matter  sustained  by  keeping  it  even 
for  several  weeks,  and  least  of  all  in  the  case  of  water  containing  so 
much  saline  matter  as  the  river  does  at  this  season.     The  only  thing 
that  undergoes  rapid  change  is  the  deoxidising  power  of  the  water  as 
shewn  by  the  permanganate  test,  but  this  does  not  appreciably  affect 
the  weight  of  the  organic  matter. 
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One  thing  is  to  be  noticed  in  c<mnection  with  these,  namely,  that 
tlie  amonnt-of  saline  contents  is  very  decidedly  smaller  than  it  was  in 
the  corresponding  season  of  1866.  This  may  possibly  have  arisen 
from  the  correct  time  of  fall  flood  not  haying  been  caught,  bat  if  so, 
tbis  mast  have  happened  on  both  occasions :  and  moreover  the 
quantity  of  •saline  matter  at  Ebb  tide  is  also  mach  smaller  than  in 
1866.  It  appears  to  me  more  probable  that  the  river  water  has 
contained  lees  saline  matter  this^^eark  It  wonld  be  difficult  to  give 
in  opinion  as  to  the  cause  of  this :  besides,  the  observations  were  not 
Eiriiciently  nnraerous  to  draw  conclasions  from  with  certainty. 

The  results  of  the  examination  of  the  river  water  of  the  rainy 
teason  confirm  those  I  have  already  given  in  Table  III.  of  the  first 
paper  and  in  Table  V.  of  this.  The  absolat^  amount  of  organic 
nutter  is  somewhat  less  than  in  the  waters  of  the  hot  season,  but,  in 
proportion  to  the  mineral  constituents,  very  mnch  greater.  It  is  to  be 
observed  that  the  waters  which  were  simply  settled,  or  even  sand- 
filtered,  still  contained  clay :  the  water,  clarified  by  a  little  sesqui- 
ehloride  of  iron,  does  not  give  the  correct  amount  of  saline  matter, 
tlierefore  in  the  table  this  is  omitted  in  these  cases,  but  it  was  only 
V  sach  means  that  the  water  could  be  got  clear  and  free  from  day, 
*t  the  beginning  of  tbe  rains,  without  delay.  The  two  samples  thus 
clarified  were  evaporated  next  day  after  collection,  the  others  after 
greater  delay. 

The  waters  were  also  examined  for  ammonia  by  the  process  given 
in  the  first  paper :  the  results  are  exhibited  in  the  following  table. 

Table  XII. 
Shewing  quantity  of  ammonia  in  100,000  fl.  grains  water. 

Hot  Season, 

Grains. 

Biver  water  of  13th  May,  Neap  tide      Ebb,  .0850 

Flood,  .0240 

20th  May,  Spring  tide    Ebb,  .0090 

Flood,  .0165 

6th  June,  Spring  tide Flood,  .0190 

Average, 0205 


142  Mr,  Wahlie^s  Investigations  connected  [No.  2, 

GeneraUs  Tank  water,   , 0885 

Dalhousie  Sq.  Tank  water,  0265 

Racny  Season^ 

Kiver  water  of  10th  July, 0240 

„        „    „   lath  July, 0810 

„        „     „   16th  August,   0380 

„        „    „  24th  August, 0140 

Average, 0392 


These  results  exhibit  great  variations  in  the  proportion  of  ammonia^ 
and  recent  investigations  throw  some  doubt  on  the  trustworthiness  of 
the  method  employed ;  besides,  it  is  confessedly  an  imperfect  indication 
of  the  amount  of  nitrogenous  matter  :  nevertheless,  so  far  as  they  go, 
they  are  confirmatory  of  those  already  given  in  table  lY.  of  Part  L 
The  waters  of  the  rainy  season  yield  more  ammonia  than  do  those 
of  the  hot  season,  and  the  tank  waters,  even  the  best  of  them, 
yield  more  than  the  river  water.  And  the  previous  table  also  shews 
that  General's  Tank, — probably  the  best  of  the  tanks,  or  at  least 
one  of  the  best,  contains  more  organic  matter  than  the  river  water ; 
and  the  results  given  connected  with  Dalhousie  Square  Tank  confirm 
the  opinion  expressed  before,  that  the  river  water  rather  deteriorates 
by  storage  in  tanks. 

I  do  not  mean  to  say  that  these  results,  as  to  the  quantity  of 
organic  matter  and  the  proportion  of  nitrogenous  matter,  prove  with 
certainty  that  the  river  water  is  at  least  equal,  if  not  superior,  to 
even  the  best  of  the  tank  waters ;  but  they  are  the  best  means  of 
judging  which  chemical  analysis  affords  of  the  quality  of  water  for 
drinking  purposes,  and,  in  the  absence  of  equally  good  evidence  to  the 
contrary,  the  results  lead  to  such  conclusions. 

Only  in  one  point  have  I  to  say  something  in  modification  of  the 
results  of  previous  examination ,  and  that  is  connected  with  the  water 
of  the  rainy  season.  In  the  previous  pages  I  have  spoken  strongly 
of  the  putrid  flavour  of  the  river  water  of  the  rains,  particularly  of 
the  early  part  of  the  season.  This  respected  the  year  1866.  In  (he 
present  year,  however,  I  have  not  found  this  putrid  flavour,  or  at  least 
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only  to  a  comparatively  very  slight  degree.  At  first  I  was  inclined 
to  attribute  this  difference  to  some  local  or  accidental  cause  which 
bad  led  me  into  a  mistake  as  to  the  general  character,  but  after 
farther  observation  and  consideration,  I  do  not  think  that  this  is  the 
explanation,  but  that  the  water  is  really  diffei*ent  in  this  respect,  this 
season,  from  what  it  was  last.  For  not  only  has  the  putrid  smell  been 
absent,  but  the  mud  has  been  easier  to  separate  from  the  water ;  the 
particles  are  not  so  fine,  or  at  least  not  so  glutinous,  and  it  has  not 
been  so  difiicult  to  filter  clear  as  it  was  last  year  at  the  corresponding 
periods ;  and  the  quantity  of  organic  vegetable  matter  produced  on 
standing  in  bottles  has  been  decidedly  less  than  it  was  last  year. 
Indeed  the  river  water  of  the  rainy  season  of  1865  gave  much  more 
v^table  growth  than  that  of  either  of  the  two  succeeding  years. 
Moreover  the  water  of  the  river  did  not  become  muddy  nearly  so 
speedily  after  the  setting  in  of  the  rains  as  it  did  last  year :  this  was 
noticed  particularly,  as  the  muddy  water  was  watched  for.  Neither 
after  it  had  become  muddy,  did  it  exercise  nearly  so  strong  a  deoxida- 
ting power  on  permanganate  of  potash  as  it  did  last  year  :  only  about 
one-third  of  the  power ;  and  this  is  a  good  indication  of  putridity. 
These  facts,  to  which  may  be  added  the  greater  purity  of  the 
water  of  the  hot  season  of  this  year,  seem  to  indicate  some  general 
cause  producing  the  variation.  Both  1865  and  1866  were  years 
of  deficient  rainfall,  62.40  and  60.32  inches;  while  the  year precedinir 
1865,  was  one  of  large  rainfall,  there  having  been  84.22  inches 
in  1864.  This  perhaps  may  have  some  connection  with  the  points 
noticed.     The  peculiarity  is  worth  attention  in  the  future. 

The  subject  of  water  analysis,  in  connection  with  hygiene  has 
lately  occupied  much  attention  in  London.  Dr.  Frankland  had 
expressed  opinions  respecting  the  small  value  of  the  oxidation  test  by 
permanganate,  in  accordance  with  my  own  and  on  additional  grounds 
and  also  proposed  a  fuller  examination  of  the  nitrogenous  constitu- 
ents as  the  most  important  guide.  Miles  Messrs.  Wanklin,  Chapman 
and  Miles  Smith  have  also  proposed  some  new  methods  for  determining 
the  nitrogenous  constituents.  The  details  of  these  plans,  however  have 
not  yet  been  published,  or  at  least  have  not  yet  come  under  my 
notice.  The  subject  is  also  under  experiment  by  myself,  and  will  have 
further  attention. 
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To  sam  up,  it  may  be  observed,  that  these  extended  enqalries, 
though  leaving  many  points  yet  imperfect,  still '  go  to  confirm  tba 
general  conclusions  arrived  at  in  my  first  communication,  favorable 
to  the  water  of  the  Hooghly,  compared  either  with  the  Calcutta  Tank 
waters  or  the  present  London  waters.  I  may  repeat  what  I  then  said ; 
"  Such  are  the  conclusions  I  have  arrived  at,  some  of  them  unexpected 
even  to  myself,  and  which  may  be  disputed  by  others. ''  And  I  may 
add,  that  they  can  only  be  properly  controverted  by  evidence  of  the 
incorrectness  of  the  experimental  results  from  which  these  conclusions 
have  been  drawn. 
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On  the  Beproditctive  Functional  Eelatiofis  of    several  Species  and 

Varieties  of  Verhasca, 

By  John  Boott>  Esq., 

Curator  of  the  Bojal  Botanioal  Gardeng,  Oalcatta. 

In  this  paper,  I  purpose  giving  an  account  of  a  nnmerons  and  caref  nlly 
performed  series  of  experiments  on  the  hybrid  and  cross^nnions  of  several 
species  and  varieties  of  Yerbasca,  with  the  view  of  illustrating  those 
functional  relations,  or  differences  existing  between  the  results  of  unions 
of  distinct  species  on  the  one  hand,  with  those  of  different  varieties  of 
the  same  species  on  the  other.  I  believe,  the  generally  accepted  view 
of  naturalists  on  this  point  is,  that  a  certain  degree  of  sterility 
always  results  from  the  union  of  distinct  species  in  their  first  hybrid 
produce,  and  that  their  prc^eny  are  absolutely  infertile  one  with  >. 
another;  while  in  the  cross-unions  of  varieties  of  a  species,  the  ferti- 
lity is  in  no  respect  affected  in  the  first  cross,  and  the  progeny  are,  in 
every  case,  perfectly  fertile,  one  with  another.  These  relative  differ- 
ences, then,  in  the  products  of  hybridism  and  mongrelism  are 
strongly  maintained  to  be  decisively  demarcative  of  the  factors,  in- 
cluded under  the  terms  '^  species"  and  "  varieties,"  affording,  so  to 
speak,  an  unequivocal  analysis,  whereby  nature's  original  and  immu- 

19 


146  On  the  Reproductive  Functional  [No.  3, 

table  units — species — ^may  at  once  be  discriminated  from  those  diverged 
forms — ^varieties — ^to  which  they  have  given  rise,  and  with  which, 
from  the  important  stractnral  differences  they  frequently  assume,  they 
might  be  hopelessly  confounded.  Such,  at  least,  is  the  opinion  of 
those  naturalists  who  regard  species  as  the  result  of  distinct  creatije 
acts.  On  the  other  hand,  those  naturalists  who  believe  in  derivative 
hypotheses,  and  look  upon  all  existing  organisms  as  the  genealogical 
connections  of  other  and  earlier  kinds,  entertain  the  directly  opposite 
view,  and  maintain  that  no  such  essential  differences  as  those  above 
stated  exist  between  the  results  .of  hybridism  and  mongrelism ;  though 
they  readily  admit  a  difference  in  degree.  This  point  has  been  ably 
and  philosophically  discussed  by  Mr.  Darwin,  who,  after  a  careful  and 
impailial  examination  of  all  the  evidence  he  could  collate,  considers 
himself  justified  in  concluding,  that  *'  first  crosses  between  forms 
known  to  be  varieties,  or  sufficiently  alike  to  be  considered  as  varieties, 
and  their  mongrel  offspring,  are  very  generally,  but  not,  as  if  so  often 

falsely    stated,   universally  fertile consequently    that    neither 

fertility  nor  sterility  afford  any  clear  distinction  between  species  and 
varieties  ;  but  that  the  evidence  from  this  source  graduates  away,  and 
is  doubtful  in  the  same  degree,  as  is  the  evidence  derived  from  other 
constitutional  and  structural  differences."* 

*  Though  Mr.  Darwin  thus  clearly  anticipates  an  essential  accordance 
between  the  result  of  hybridism  and  mongrelism,  it  is  to  be  observed 
that  the  extreme  paucity  of  experimental  observations  on  the  latter 
phenomena  prevents  his  illustrating  the  subject  so  fully  and  satisfac- 
torily as  its  importance  demands.  The  want  of  such  observations, 
and  the  importance  of  their  bearing  on  that  theory  of  the  "  origin 
of  species"  proposed  by  Mr.  Darwin,  has  been  frequently  and  strongly 
insisted  on  by  Professor  Huxley.  Thus  in  his  **  Essay  on  Man's 
Place  in  Nature,"  p.  106,  we  find  the  following  remarks :  "  Our 
acceptance  of  the  Darwinian  hypothesis  must  be  provisional  so  long 
as  one  link  in  the  chain  of  evidence  is  wanting,  and  so  long  as  all  the 
animals  and  plants  certainly  produced  by  selective  breeding  from  s 
common  stock  are  fertile,  and  their  progeny  are  fertile  one  with  another, 
that  link  will  be  wanting."  Again  in  his  Lectures  on  our  knowledge  of 
the  cause  of  the  phenomena  of  organic  nature,  Lecture  VI.  p.  147,  after 
•  Darwin's  **  Origin  of  Species/'  3rd  Edition,  pp.  271  and  300. 
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discnasingthe  obligations  ofabjpothesis,  he  remarks,  that  "Mr.Darwia, 
in  order  to  place  his  views  beyond  the  reach  of  all  possible  doabt,  ought 
Xo  be  able  to  demonstrate  the  possibility  of  developing  from  a  particular 
stock,  by  selective  breeding,  two  forma  which  shonld  either  be  nnablft 
to  .crose  one  with  another,  or  whose  cross-bred  offspring  should  be 

infertile  with  one  another," ."Now  it  is  admitted  on  all  hands 

that  at  present  so  far  as  experiments  have  gone,  it  has  not  been  foand 
|>OBBible  to  produce  their  complete  physiological  divergence  by  selective 

breeding If  it  shonld  be  proved,  not  only  that  this  has  not  beea 

done,  bnt  that  It  conid  not  be  done,  I  hold  that  Mr.  Darwin's 
hypothesis  wonid  be  ntterly  shattered."  Professor  Huxley,  however, 
thoagb  tbne  strongly  insisting  npon  the  absence  of  facts  showing  that 
any  degree  of  sterility  has  resulted  from  the  crossing  of  varieties 
known  to  have  originated  from  a  common  stock,  states  that  he  does 
not  know  a  single  fact  which  would  justify  the  assertion  that  such 
sterility  could  not  be  produced  by  proper  experiment,  expressing  his 
belief  that  it  may  and  will  be  produced. 

•  Considering  then  the  hs  yet  positively  eqnivocal  natnre  of  the 
lelations  between  the  phenomena  of  hybridism  and  mongrelisiu, 
together  with  its  important  hearings  on  the  converse  theories  which 
now  divide  the  scientific  world,  I  trust  the  reader  will  bear  with  me, 
while  giving  a  somewhat  detailed  statement  of  ray  own  experiments 
on  the  above  phenomena.  I  venture  to  premise  that  tboy  show  pretty 
clearly  the  relative  claims  of  the  two  views  now  held  by  naturalista 
on  oar  acceptance,  and  illustrate  also  one  or  two  other  points  of  high 
interest  in  theoretical  natural  science.  First,  for  the  union  of  V. 
phanieeum  vars.  roieum  and  album  and  V.  nigrum. 
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The  following  dettcriptive  notice  of  the  plants  in  Tab.  1,  will  shuv 
their  close  morphological  relations.  First,  V.  phmniceum ;  stem  eomewbat 
downy,  aimple,  prodncing  apnards  a  racemose  panicle.  Leara 
crenate,  oblong-ovate,  nearly  glabrons  above,  deep  green.  Radical 
Bubcordate,  ovately- acuminate,  petiolate.  Upper  caaline  crenulateJ, 
gemi-amplexicaul.  Bracteaa  lanceolate.  Raeeme  elongated.  Floieert 
lax,  solitary  ;  pedicels  longer  than  the  bracteaa.  Corolla  purplish- violet, 
beeet  with  violet  hairs  at  it?  base.  Stamem  ;  fDamentB  of  the  tbres 
shorter  stamens  covered  with  long  glandular  purplish  hairs,  these  of 
the  two  longer  naked,  except  on  the  upper  side,  where  there  are  a  feff 
similarly  characterised  hairs.  Anthert  of  the  three  longer  stamens 
nearly  circnlar,  and  covered  with  purple  and  white  glandnlosc  hsirs, 
these  of  the  shorter  stamens,  reniform  and  nearly  naked.  PolUn 
copper- coloured.  Second,  V.  phanicmm,  roseiim  differs  from  the  abuve 
only  in  the  less  elongated  raceme  and  the  rose-coloured  flowers.  ThinI, 
V.  phaeTticeum,  album  is  of  a  more  i-obmst  habit  than  the  other  tm. 
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BtMdical  kavea  ovate-lanceolate,  light  green.  Flowers  white  and 
rather  laiger  than  the  others,  wfth  a  few  whitish  glandulose  hairs 
near  the  base  of  petals.  Filaments  and  form  of  anthers  similar  to 
these  of  V.  phamieeum,  but  beset  with  white  instead  of  purple, 
glandalar  hairs.     Pollen  similarly  copper-coloured  in  each. 

Thus,  judging  from  the  characters  of  these  three  forms  alone,  there 
can  be  no  doubt  as  to  their  being  other  than  conspecific.  In  addition 
to  this  I  may  add,  on  the  authority  of  Mr.  Stirling  of  Edinburgh, 
that  they  have  been  raised  from  pure  seed  of  the  V.  phceni^ 
ceum,  the  rose-coloured  variety  frequently  appearing  amongst  the 
aeedliogs  of  F.  phaeniceum^  the  white  presenting  itself  more  rarely. 

In  the  first  part  of  Tab.  1,  the  number  of  flowers  fertilised,  and 
the  simple  results  are  shown,  and  in  the  right  hand,  for  the  sake  of 
comparison,  the  calculated  produce  of  the  number  of  seeds  from  20 
capsules  of  each  is  given.'*'  If  we  compare  the  results,  we  see  thai 
reciprocal  unions  may  be  effected  becween  the  F.  phosniceum  and 
varieties,  with  one  exception,  viz.,  F.  phoeniceum^  roseum^  by  pollen  of 
F.  phcenicettmy  albvm,  in  which  case  1  have  found  that  though  the 
pollen  tubes  are  abundantly  developed  and  freely  penetrate  the  stigmatic 
tissues,  the  capsules  nevertheless  drop  prematurely.  The  goodness, 
however,  of  both  the  male  and  female  elements  of  the  above  varieties 
is  nevertheless  shown  by  their  reciprocal  unions  with  F.  phoeniceum. 
The  individual  potency  of  the  respective  sexual  elements  of  these' 
varieties,  in  their  reciprocal  relations,  is  clearly  shown ;  whereas  by 
those  experiments  given  in  the  three  last  lines  of  the  table,  in  which  the 
stigmas  of  each  variety  were  covered  by  their  own  good  pollen,  no 
unions  were  effected,  each  proving  utterly  self -sterile  I 

This  absolute,  or  conditional,  sterility  of  the  three  varieties  of  F» 
phoeniceum^  when  treated  by  their  own  good  pollen,  led  me  to  examine 

•  From  Mr.  Darwin's  snggestion  in  "  The  Origin  of  species"  that  the  decreased 
fertility  of  mixed  unions,  as  compared  with  that  of  the  pure  anions,  might  possi- 
bly bo  increased  by  the  fact,  that  for  perfectly  satisfactory  resalts,  castration  is 
necessary  in  the  cross-nnions ;  whereas  in  the  latter,  in  pnre  unions,  this  not 
being  necessary,  we  may  have  indiscriminate  comparisons,  of  the  two  results 
though  clearly  castration  may  have  a  direct  sterilising  influence.  In  view  of 
this  prudent  suggestion,  I  took  the  precaution  to  castrate  every  flower  both  of 
the  pure  and  mixed  unions,  from  which  I  intended  to  draw  results.  The  sole 
exception  to  this  is  that  given  in  the  first  line  of  Table  2  of  V,  phceniceum 
as  I  was  unable  to  get  any  of  the  plants  under  mo  to  produce  seed  by  their  own 
pollen.  Whatever  be  the  effects  of  castration  then  on  the  fertility  of  the  plants  so 
treated,  in  the  present  cases,  all  having  undergone  it,  the  results  will  be  mutual. 
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into  the  apparent  cause,  as  in  certain  cases  we  find  it  arising  from  the 
non-emission  or  non- penetration  of  the  pollen  tabes  ;  the  pollen  throogh 
some  mysterions  cause  being  thus  utterly  impotent  on  its  own  stigma. 
The  results  of  my  present  examination  will,  I  trust,  be  found  of  sufficient 
interest  to  permit  of  my  stating  them  here.  They  are  as  follows  :  first,  I 
applied  the  pollen  of  each  of  the  three  varieties,  reciprocally,  to  their 
stigmas;  on  dissecting  these,  I  found  them  abundantly  permeated 
by  pollen  tubes,  many  of  which  I  distinctly  traced  into  the  ovary. 
Secondly,  I  fertilised  several  flowers  in  each  variety,  with  its  own 
pollen ;  on  examining  the  stigmas  of  a  few  of  these  flowers,  I  found 
that  many  of  the  pollen  grains  had  emitted  tubes,  but  comparatively 
few  had  penetrated  the  stigmatic  tissue,  and  of  these  still  fewer 
permeated  the  conducting  tiasues  of  the  styles.  Several  of  the  latter, 
however,  I  traced  into  the  vascular  bundles  of  the  placenta,  the 
pistillary  cords,  and  in  one  or  two  instances,  I  believe  that  I  detected 
them  in  the  nucleus  of  the  ovule.  Nevertheless  we  have  seen  that, 
though  these  pollen  tubes  are  developed,  they  most  ineffectively 
perform  their  deputed  function,  inasmuch  as  not  one  of  these  matured 
even  a  single  ovary  I  I  have  here  to  observe,  however,  that  these 
pollen  tubes  do  not  seem  utterly  void  of  the  fecundative  influence,  as 
many  of  the  ovaries  did  undergo  a  certain  degree  of  development ;  and 
on  examination  of  these,  as  they  dropped  off,  I  found  that  the  ovules 
also  had  undergone  a  partial  and  variable  degree  of  development.  In 
general,  the  fleshy  albuminous  envelope  of  the  embryo  was  largely 
developed,  whereas  the  embryo  had  undergone  a  very  slight  develop- 
ment, judging  from  a  comparison  of  other  good  seeds  of  a  similar  stage, 
not  at  all  proportionate  to  the  size  attained  by  the  albuminous  parts.  Id 
nearly  all  the  embryos  which  came  under  my  observation,  the  develop- 
ment had  ceased  ere  they  exhibited  any  distinct  separation  of  parts ;  a 
few  only  had  reached  that  stage  in  which  the  axial  and  lateral 
projections  were  visible. 

We  thus  sec,  that  whatever  be  the  real  cause  of  the  inveterate  self- 
sterility  of  the  three  varieties  of  the  F.  phceniceumj  it  does  not  arise, 
as  has  been  shown  in  other  cases,  from  the  non-emission  of  the  pollen 
tubes.  In  these,  as  I  have  elsewhere  noticed  it,  in  certain  individoal 
plants  of  different  species  of  Oncidia,  Maxillaria,  and  Passifione^ 
sterility  apparently  results  from  some  slight  differentiation  of  the  nul^ 
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element  with  respect  to  its  own  female  element.  I  have  also  to  remark, 
that  the  nltimate  conditional  sterility  of  these  plants  is  not,  relatively 
considered,  an  absolute  bat  a  graduated  quantum  ;  this  is  shown 
by  the  different  degrees  of  development  the  embryos  had  undergone, 
thus  illustrating  a  most  interesting,  though  as  yet  imperfectly  known 
fact,  namely,  that  the  male  element,  even  though  reaching  the  female 
element,  may  nevertheless  fail  to  communicate  that  amount  of  vital 
stimulus  necessary  to  the  complete  development  of  the  embryo. 
Furthermore,  I  may  in  passing  briefly  refer  to  the  perfect  parallelism 
between  these  phenomena,  and  those  occasionally  observed  in  hybridi« 
sation,  at  least  in  the  zoological  kingdom,  for  unfortunately  we  are  as 
yet  nearly  void  of  information  on  this  point  in  the  vegetable  kingdom, 
hybridists  having,  in  most  instances,  satisfied  themselves  by  attending 
to  the  ultimate  results,  without  troubling  themselves  to  examine  into 
the  nature  or  degree  of  embryonic  sterilisation.  From  the  published 
papers  of  the  Hon*ble  and  Rev.  W.  Herbert,  we  find,  as  might 
indeed  be  expected,  that  this  point  did  not  escape  observation  :  thus 
in  one  case  he  remarks, ''  It  has,  I  believe,  not  been  duly  considered,  that 
the  fecundation  of  the  ovules  is  not  a  simple,  but  a  complicated  process. 
There  seems  to  me  to  be  three  or  four  several  processes :  viz.,  the 
quickening  of  the  capsule  of  the  fruit,  of  the  outer  coats  of  the  seed 
itself,  of  the  internal  parts  or  kernel,  and  lastly,  the  quickening  of  the 

embryo." "It  is  further  to  be  observed,"  he  continues,  "that  there 

is  frequently  an  imperfect  hybrid  fertilisation,  which  can  give  life,  but 
not  sustain  it  well.     I  obtained  much  good  seed  from  Hibiscus  palusirU 

■ 

by  H.  speciosusy  and  sowed  a  little  each  year  till  it  was  all  gone,  the 
plants  always  sprouted,  but  I  saved  only  one  to  the  third  leaf,  and  it 
perished  then." 

To  recur,  however,  to  the  above  parallelism,  of  which  we  have  here 
additional  and  important  illustrations:  it  has  been  stated  by  Mr. Darwin* 
on  the  authority  of  Mr.  Hewitt,  that  in  the  hybridisation  of  gallinaceous 
birds  a  frequent  cause  of  sterility  in  first  crosses  is  the  early  death 
of  the  embryo.  Again  Mr.  Salter  records  similar  results  from 
his  experiments  on  the  fertility  inter  se  of  several  hybrid  Oallijf  thus 
concluding,  "  the  one  striking  point  of  these  experiments  (which  I 
believe  has  never  been  noticed  before)  is  that  a  large  proportion  of 

*  loc.  oit.  p.  286. 

t  Nat.  Hist.  Bey.  1863,  p.  276. 
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these  ^g8  from  hybrid  birds  breeding  inter  se  have  failed  to  prodoco 
fovLugj  not  from  absolute  sterility,  bat  sterility  in  degree,  from  a& 
amount  of  vitalization  insufficient  to  carry  out  the  whole  result  of 
reproduction,  in  which  the  young  individual  has  been  completod, 
leaving  it  with  vital  resistance  insufficient  to  maintain  life  and  oope 
with  common  and  customary  external  influences."  And  thus  in  those 
curious  cases  of  sterility  of  structurally  hermaphrodite  orgBiusms, 
whose  sexual  elenftnts  have  become  differentiated  with  respect  to  tbdi 
mutual  fertile  conjunctions,  so  in  the  phenomena  of  sterility  from 
hybridism,  we  find,  as  Mr.  Salter  well  remarks,  with  respect  to  tlie 
relations  of  hybridism  and  parthenogenesis,  ''  that  the  sterility  is  noi 
absolute  but  in  degree,  and  that  the  stimulus,  whatever  it  maj  ho^ 
which  starts  the  embryonic  changes  is  feeble  and  imperfect  rather 
than  wholly  wanting." 

I  have  now  shown  that  a  regular  more  or  less  early  embryonic  abortion 
results  from  the  self- fertilisation  of  certain  individual  plants  of  F. 
phoefiiiceu/m  and  van,  ro^eum^  and  albttm  ;  whereas  by  their  reciprocal 
fertilisation,  highly  fertile  unions  may  in  general  be  effected.  By  again 
ponsulting  Table  1,  however,  it  will  be  seen  that  besides  a  reciprocal 
fertilisation,  these  three  plants  are  also  susceptible  of  fertilisation  by 
pollen  of  other  species.  Thus  in  lines  7,  8,  9,  of  Table  1,  the  mala 
element  of  V.  nigrum  is  singularly  enough  effective  in  the  fertilisation 
of  each,  while  in  a  succeeding  Table — 4 — the  goodness  of  the  male 
elements  is  also  similarly  shown  by  each  effectively  fertilising  tlid 
female  element  of  the  V,  lychnitis^  ItUea.  Again,  we  have  fi^^Uer  illns- 
trations  of  these  curious  sexual  phenomena  in  Table  2,  in  which  one 
of  the  above  plants,  F.  phceniceum,  yields  a  varying  degree  of  fertility 
to  four  other  distinct  species ;  namely  the  V.  ferrugineum^  Blattaria 
lutea  and  alba ;  Lychnitis  ItUea  and  ovalifolia.  These  are  indeed 
remarkable  physiological  revelations.  How  strange  that  an  individaal 
plant  could  be  fertilised  by  the  pollen  of  five  distinct  species,  and  yet 
not  by  its  own  good  pollen :  how  singular  also,  as  shown  above,  to  see 
three  hermaphrodite  individuals  incapable  of  self-fertilisation,  jet 
having  each  sexual  element  reciprocally  meeting  and  fertilising  the 
opposite  elements  of  other  species.  Thus,  for  example,  the  male 
element  of  V.  phceniceum  and  vara,  roseum  and  album  fertilise  the 
female  element  of  V,  lychnitis^  while  the  female  elements  of  the  three 


1867.] 


Eelaiions  of  Verhctsca. 


153 


former  are  also  susceptible  of  fertilisation  by  the  male  element  ot^V. 
nufrum.  The  fall  explanation  of  these  curious  and  complicated  sexual 
relations,  I  leave  for  more  sagacious  and  ingenious  investigators,  and 
simply  confine  myself  to  remarking  on  the  apparent  support  that  these 
and  more  especially  those  other  cases  which  I  have  communicated  to 
the  Linnean  Society,*  on  the  fertilisation  of  certain  species  of  Passiflorse, 
— in  which  I  showed  that  individual  plants  perfectly  self-sterile  readily 
effected  reciprocal  anions  with  other  similarly  characterised  individuals 
of  the  same  species — give  to  that  view  which  Mr.  Darwin  has  propounded 
regarding  the  existence  of  a  law  in  nature  necessitating  ''  an  occasional 
cross  with  another  individual,  or,  that  no  hermaphrodite  fertilises  itself 
for  a  perpetuity  of  generations,"  but  "  that  some  unknown  great  good 
is  derived  from  the  union  of  individuals  which  have  been  kept  distinct 

for  many  generations,  "f 

In  the  following  table,  the  results  of  the  pure  unions  of  V. 
phceniceum  given  on  the  first  line  are  taken  from  capsules  on  a 
specimen  in  the  Edinburgh  University  Herbarium,  as  I  have  not  yet 
been  saccesaf ul  in  getting  good  capsules  from  any  of  the  plants  which  I 
have  had  an  opportunity  to  experiment  upon  by  their  own  pollen.  The 
other  plants  of  V.  phceniceum  and  varieties  mentioned  in  the  table  are  the 
same  as  those  from  which  I  had  the  results  given  in  Table  1.  Indeed, 
in  one  or  two  instances^  the  same  experiments  are  re-stated,  with  a 
view  to  show  more  elearly  the  relative  degrees  of  sterility  resulting 
from  the  crossing  of  undoubted  varieties  of  a  species  on  the  one  hand, 
with  those  from  the  hybridisation  of  distinct  species  on  the  other. 
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In  addition  to  the  simple  and  calculated  resnlts  given  on  Table  1, 
I  have,  in  the  above,  given  at  the  right  hand,  for  the  sake  of  compari- 
Bon,  the  calculated  product  from  an  assumed  1,000  seeds  of  ihe  port 
unions  relatively  to  those  yielded  by  the  cross  and  hybrid  unions. 
By  a  further  comparative  study  of  these  results,  we  find  that  tiM 
fertility  of  the  pure  unions  of  F.  phceniceumy  relatively  to  that  of  iU 
cross-unions  with  the  white  and  rose-coloured  varieties,  is,  in  the 
least  differentiated  or  most  highly  fertile  unions,  viz.,  F.  phcBniceum^ 
rosea  by  pollen  of  F.  phoenieeum,  as  100  :  95 ;  whereas  in  the 
least  fertile  unions,  F.  phceniceum  by  pollen  of  F.  phceniceum^  alba, 
the  proportions  are  as  100  :  56.  The  average  fertility  of  the  Jive 
cross-unions  given  in  the  table,  relatively  to  the  pure  unions  given  in 
the  first  line,  is  as  100  :  75 ;  so  that  the  pure  unions  thus  exceed  in 
foi-tility  the  cross-unions,  in  liearly  the  proportions  of  4 :  8.    Again 
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by  a  BimilaT  comparative  study  of  tie  relative  fertility  of  the  pure 
unions  of  V.  phmntceum  and  tbe  different  hybrid  unions  given  in  the 
Table,  we  find  that  the  highest  degree  of  fertility  results  from  the  union 
of  V.ferrugineum  (which  perhaps  is  correctly  regarded  by  De  Candolle 
and  others  as  a  mere  variety  of  V,  ^hceniceum)  with  V.phceniceum,  the 
proportions  of  the  pure  to  the  hybrid  unions  being  as  100  :  59,  in 
favour  of  the  former.  The  lowest  degree  of  fertility  results  from  the 
unions  of  F.  ovalifolium^  with  F.  phomiceum^  the  proportion  of  the 
pure  to  the  hybrid-unions  in  this  case  being  as  100  :  24.)  Lastly 
the  average  fertility  of  the^ve  hybrid  unions  given  in  the  latter  lines 
of  the  Table,  relatively  to  the  pure  unions  of  F.  phoeniceum^  is  nearly 
as  100  :  40,  or  as  2.5  seeds  of  the  pure  unions  to  one  of  the  hybrid 
unions.  Thus,  the  r^tive  differences  in  the  degree  of  sterilisation 
resulting  from  the  hybridisation  of  distinct  species,  and  that  from  the 
cro6B-iroprGgnation  of  varieties  of  a  species,  relatively  in  either  case  to 
the  pure  umions^  is  in  the  former  ae  2.5  :  1,  and  in  the  latter  as  4  :  3. 
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In  Table  3  we  have  first  the  results  of  the  pare  unions  of  V. 
lychnitisy  albUy  and  by  comparing  them  with  those  resulting  from  fer- 
tilisation with  the  pollen  of  V,  lychnitis,  lutea^  we  find  that  the  latter 
cross-unions  undergo  the  proportionately  decreased  fertility  of  100 :  82. 
By  the  hybrid-unions  of  V,  lychnitisy  alba,  with  the  pollen  of  F. 
phcvniceum,  alha,  a  slightly  higher  degree  of  sterilisation  results ;  the 
proportion  in  this  case  being  as  82  :  67,  relatively  to  100  prodnced 
by  the  pure  unions  of  V.  lychnitis,  alha.  The  highest  degree  of 
Bterilisation  in  this  Table  results  from  the  union  of  F.  lychnitis, 
alha,  by  pollen  of  F.  thapsus,  alha,  the  proportion  of  the  pure  to 
the  hybrid  unions  being  here  as  100  :  47. 


1867.]  BelcUions  of  Verhasca,  157 

The  resnltB  of  my  experiments  on  the  yellow  variety  of  F.  lychnitis 
are  given  in  Table  4.  By  a  comparative  examination  of  this  Table^we  have 
the  following  general  results :  first,  the  fertility  of  the  pure  anions  of 
Fl  lychnitis^  lutea  exceeds  that  resulting  from    the  cross-unions  of 
the   latter   with  pollen   of  V.  lychnitis^  alba^   in   the  proportion  of 
100  :  94.    The  degree  of  sterilisation  induced  by  these  unions,  though 
lass  than  that  resulting  from  the  converse  unions  given  in  Table  3,  is 
nevertheless  sufficient  to  show  a  sterilising  influence  in  the  conjunctions 
of  varieties  of  a  species,  characterised  only  by  those,  systematically 
considered,  trifling  differences  in  colour — the  one  being  white,  the  other 
yellow.    Secondly  we  have  the  results  of  unions  of  similarly  and 
dissimilarly  coloured  forms  of  distinct  species,  with  V,  lychnitis,  luiea. 
Thus  the   pollen   of  V.  pJiceniceum,  with  purplish  coloured  flowers, 
applied  to  the  stigmas  of  V.  lychnitis,  lutea,  gives  an  average  fertility 
of  66 ;  the  pollen  of  the  white  variety  V.  phoeniceum,  alba,  gives  an 
average  of  56  ;  while  that  of  the  rose-coloured  variety  is  productive  of 
the  highest  degree  of  sterilisation,  giving  only  49 — relatively  to  100, 
the  produce  of  V,  lychnitis,  lutea  by  its  own  pollen.    Mr.  Darwin,  on 
the  authority  of  Gartner,  states  in  his  "  Origin  of  Species,"  that  similarly 
coloured  varieties  of  distinct  species  are  more  fertile  when  crossed  than 
are  the  dissimilarly  coloured  varieties  of  the  same  species.     The  parti- 
cular illustration  of  this  point  will  be  found  in  a  subsequent  part  of  this 
paper ;  I  will  here  merely  state  that,  in  the  above  unions,  the  degrees  of 
fertility  are  by  no  means  regulated  by  the  colour  affinities.     Thus,,  we 
have  first  yellow  and  violet,  then  yellow  and  white,  and  lastly  yellow 
and  rose  yielding  a  successively  decreased  fertility ;  whereas,  judging  by 
the  colour  affinities,  the  arrangement  ought  to  have  been,  beginning 
with  the  most  fertile,  yellow  first  with  white,  then  with  rose,  and  lastly 
with  violet.    Secondly,  with  pollen  of  the  V.  hlattaria,  vats,  alba  and 
lutea^  we  see,  that  the  V,  lychnitis,  lutea  yields  the  higher  degree  of 
fertility  with  the  former  :  F.  lychnitis,  lutea,  yielding  with  pollen  of 
F.  blattaria,  alba,  56,  and  with  that  of  F.  blattaria,  lutea,  51,  relatively 
to  100,  the  product  of  fertilisation  with  its  own  pollen.  Thirdly,  in  the 
unions  of  F.  lychnitis,  lutea,  by  pollen  of  the  yellow  and  white  varieties 
of  F.  thapsus,  we  find  that  unions  of  the  similarly  coloured  flowers  are 
the  more  fertile.    F.  lychnitis,  luiea,  yielding  with  pollen  of  F.  thapsus, 
lutea,  46,  and  with  the  pollen  of  F.  thapsus,  alba,  39,  relatively  to  100,  • 
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the  rranlU  o(  fertiliBatioD  with  it4i  own  pollen.  Fortrthly,  in  aeoordsoce 
with  recognised  aj^stomatic  affinitiea,  we  find  the  following  deaceitdii); 
scale  of  sterititutioD  reralting  from  the  nnions  of  V,  nigratn,  V.  viryatwat 
and  V.  ihajm/orm*  with  the  V.  lychHitit.  Thna  with  the  pdlen  of 
V.  nigrum,  the  BTeroge  fertility  of  V.  Itffhnitit,  lulea,  is  80,  irilh 
that  of  V.  virgatum  68,  and  with  that  of  V.  tkapn/ome  46,  nUtr- 
tively,  in  each  isstance,  to  100,  the  prodnct  of  fertiliBation  b^  ita 
own  pollen.  A  dmilar  accordance  is  observable  between  the  fnnctioul 
and  arstematical  reUtiooB  of  V.  tiaUarta  and  V,  tluipm,*  with  the 
V.  lycknitit.  In  the  onions,  however,  of  V.  phoenieeum  and  varieties 
with  the  F.  h/einitia,  no  snch  accordance  is  observable.  The  different 
nnions  vary  greatly  io  the  d^reo  of  fertility  inter  «,  and  jndgir^ 
indeed  by  the  relative  functional  potency  of  the  pollen  of  the  three 
varieties  on  the  stigmas  of  V.  lytJinitia,  the  diSerent  resnlts  are 
comparable  with  those  from  distinct  speciei,  and  wonld  oanse  their 
interpolation  into  systematically  considered  false  positions,  showing 
ns  that  the  functional  and  systematic  affinities  of  the  epedee  of  a 
genu  are  by  no  means  strictly  co-ordinated. 
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of  V.  ihoiiiWI,  Mca,  L., 

6 

i 

S6 

18 

20 

360 

H&3 

4.     F.  MaKaria,   alba  by  pollen 

*»» 

of  gardens, 

6 

i 

85 

24 

20 

47& 

5.      V.  blattaria,    aiba   by   pollen 

of  V.  lycknibii,  lufeo  L.,   . 

8 

5 

6g 

13 

80 

26C 

... 

*«.* 
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of  y.  hlaitaria^  hxtea^  L.  as  $ 
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to 

aS 

<M     0) 

s 

•si 

"si 

^ 

°-5 
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No. 

1.    Yefrhasovim    hUxttaHa^    lutoa, 

L.  by  own  pollen. 

8 

7 

854 

50 

20 

1011 

1000 

2.     V.  lilaUa/fiat   lutea  by  pollen 

of  F.  hlaUanti,  alba  of  gar- 

• 

• 

dens. 

6 

3 

147 

49 

20 

980 

••• 

969.3 

8.     F.  hlattfvria,  hstea  by  pollen 

• 

of  V.  thapmSf  UUea,  h.,            6 

4 

108 

26 

20 

515 

••• 

509.4 

4.     V,  hlattaria,   lutea  by  poUon 

of  F.   thapsus,  alba  of  gar- 

• 

dens,   . 

6 

2 

62 

81 

20 

620 

••• 

613.2 

5.     F.  hlattariay   hitea  by  pollen 

• 

of  F.  lychnitis,  Imteay  L., 

8 

4 

81 

20 

20 

405 

••• 

410.4 

6.     F  hlattariaf    lutea  by  pollen 

of  F.  lycTini^,  alba  of  gar- 

• 

dens,    ••              ••              ••       8 

1 

23 

28 

20 

460 

...       454.8 

The  resalts  of  experiments  on  the  V.  UaMariay  Varieties  lutea  and  alba^ 
tre  given  in  the  ahove  Tables  :  they  comprise  12  unions  between  the 
white  and  yellow  varieties  of  three  species.  Let  ns  briefly  compare 
the  results  of  their  reciprocal  unions.  First,  the  fertility  of  F.  hlattariay 
May  when  fertilised  by  its  own  pollen,  undergoes  the  highly  propor- 
tionate sterilisation  of  98  :  78  when  fertilised  with  the  pollen  of  the 
yellow  variety— F.  Uattaria^  lutea.  In  the  converse  case,  the  sterilis- 
ing influence  of  the  cross  relatively  to  the  pure  unions  of  these  forms  is 
much  decreased,  the  pure  union  of  V,  hlaUmia^  lutea,  yielding  more 
seed  in  the  proportions  of  90  :  88  than  from  its  cross-union  with  the 
white  variety — F.  hlattariay  alba.  Secondly,  as  to  the  hybrid  unions 
with  the  pollens  of  the  yellow  and  white  varieties  of  F.  thapsua.  In 
these  the  pollen  of  the  white  variety  is  the  more  potent.  Thus  F, 
hlattaria^  alba,  fertilised  by  pollen  of  F.  thapsus,  alba,  affords  an 
average  fertility  of  43,  whereas  by  that  of  F.  thapsus,  lutea,  the 
produce  is  reduced  to  32,  relatively  in  both  cases  to  100,  the  average 
fertility  of  F.  blatlaria,  alba,  when  fertilised  by  its  own  pollen.  By  the 
anion  of  thd  yellow  and  white  varieties  of  F.  thapsus  with  the  yellow 
variety  of  F.  bUiUaria^  we  see  that  the  relative  differences  in  the 
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potency  of  the  two  pollens  on  the  stigmas  of  F.  hlattaria^  hUea, 
are  much  less  than  those  we  have  above  noticed  when  Fl  liattaria 
alba  is  used  as  female  ;  and  also  that  the  potency  of  the  two  pollens 
is  greater  on  the  stigmas  of  the  yellow  than  those  of  the  white  variety 
of  F.  hlattaria  lutea  ;  and  again  that  the  white  variety  of  F.  thapstu 
is  more  fei-tile  than  the  yellow,  in  their  respective  unions  with  the 
F.  hlattaria^  alha.  Thus  F.  hlattaria^  lutea,  by  pollen  of  F.  thapsus^  alha^ 
gives  an  average  fertility  of  61 ;  by  pollen  of  F.  thapstusj  ItUeoy  50, 
relatively  to  90,  the  product  of  fertilisation  by  its  own  pollen.  Lastly, 
we  have  the  different  unions  of  the  two  pollens  of  the  white  ai^d 
yellow  F.  lychnitis  on  the  stigmas  of  the  yellow  and  white  varieties 
of  F.  hlattaria.  In  these  unions  we  see  first  that  with  F.  blatlaria,  alba 
as  female,  the  pollen  of  the  white  variety  exceeds  that  of  the  yellow 
in  the  proportion  of  36  :  23 ;  secondly,  with  the  F.  UaUaria, 
luteay  as  female,  the  pollen  of  the  white  variety  is  again  singularly 
enough  the  more  fertile,  exceeding  that  of  the  yellow  variety,  in 
the  proportion  of  45  :  41.  Thirdly,  we  find  that  here  also  the  yellow 
variety  of  F.  hlattaria  yields  a  higher  degree  of  fertility, — taking  the 
conjoint  products  of  the  two  unions  with  the  pollen  respectively  of 
F.  thapsttSj  lutea  and  alba, — than  the  white  variety  of  F.  hlattaria  when 
similarly  treated,  the  proportions  being  as  70  of  the  F.  hlattaria  to  47 
of  the  F.  hlattaria,  alha,  or  nearly  as  3  :  2. 

This  leads  me  to  notice  a  curious  fact  prominently  brought  before 
us  in  the  above  Table,  whatever  may  be  its  real  signification,  namely, 
that  the  yellow  varieties  of  F.  lychnitis  and  hlattaria,  though  yielding 
a  higher  grade  of  fertility  to  the  pollen  of  the  white  and  yellow 
varieties  of  distinct  species  than  do  the  respective  white  varieties 
of  the  above  species  when  similarly  fertilised,  are  nevertheless  less 
productive  of  seed  than  the  white,  when  both  are  feitiiised  with  their 
own  pollen.  This  will  be  seen  by  consulting  th«-  following  tabultf 
aiTaiigement,  in  which  I  have  given  a  reduced  approximate  of  the 
relative  fertility  of  the  different  unions,  selecting  from  the  hybrid 
unions  in  each  instance  only  the  most  fertile. 

1.  F.  lychnitis,  alha,  by  own  pollen  is  as  83  :  75  of  V.  lydinUis, 
lutea,  by  its  own  pollen. 

2.  F.  lychnitis,  alha,  by  pollen  of   F.  lychnitis,  Iviea^  is  as  68 :  71 
of  V,  lychnitis,  lutea,  by  pollen  of  F.  lychnitis,  alha. 
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3.  F.  lyclinUis^  alba,  by  pollen  V.  thapsuSy  alba,  is  as  89  :  30  of 
V,  lychnitis,  liUea,  by  pollen  of  F.  thapsus,  alba. 

4.  F.  lychnitis^  alba,  by  pollen  of  F.  phceniceum,  alba  as  56  :  42 
of  F.  lychnitis,  Juten,  by  pollen  of  F.  phasniceum,  alba. 

5.  F.  blattaria,  aJha,  by  its  own  pollen,  is  as  98  :  90  of  F.  blattaria, 
lutea  by  its  own  pollen. 

6.  V.  blattaria,  lutea,  by  pollen  of  F.  blattaria,  alba  is  as  96  :  79 
of  F.  blattaria,  alba,  by  pollen  of  F.  blattaria,  lutea. 

7.  F.  bl'Ottaria,  lutea,  by  pollen  of  F.  ihapsus,  alba,  as  61  :  43  of 
V.  blattaria^  alba,  by  pollen  of  F.  tJiapsus,  alba. 

8.  F.  blattaria,  lutea  by  pollen  of  F.  lychnitis,  alba,  as  45  :  36  of 
V.  blattaria,  alba,  by  pollen  of  F.  lychnitis,  alba. 

We  thus  see,  from  the  eight  pure,  cross,  and  hybrid  unions  of  V.  blat- 
taria alba  and  lutea  given  in  the  above  comparative  table,  that  though 
the  white  variety  exceeds  in  fertility  the  yellow  variety,  when  both 
are  fertilised  by  their  own  pollen,  the  yellow  variety,  in  the  mixed  unions, 
is  in  every  case  more  highly  fertile  than  the  white.  In  the  different 
unions  of  F.  lychnitis,  alba  and  lutea,  there  is  some  little  discordance, 
this,  however,  is  confined  to  the  hybrid  unions  which  are  as  yet  very 
insufficiently  illustrated,  as  may  be  seen  by  consulting  Tables  3  and  4. 
In  the  case  of  the  pure  and  cross  unions,  we  see,  as  in  those  of  V. 
blattaria,  that  in  the  pure  unions  the  white  variety,  and  in  the  cross 
unions  the  yellow  variety  is  the  more  fertile. 

I  know  not  whether  this  concordance  is  casual  or  otherwise,  but  I 
was  so  forcibly  struck  with  it  in  the  comparative  study  of  my  Tables, 
that  I  have  thus  ventured  a  special  statement.  I  have  been  more 
especially  induced  to  notice  it  also  from  its  evidently  bearing  and 
illustrating,  as  I  am  inclined  to  think,  that  view  of  Mr.  Darwin,  (loc. 
cit.)  respecting  the  good  derived  from  cross  fertilisation  ;  inasmuch  as 
we  see  that  the  yellow  and  original,  or  normally  coloured,  form  of  the 
species  is  less  fertile  than  the  white  or  derivative  form  in  the  pure 
unions,  whereas  in  general,  in  the  mixed  unions,  the  yellow  variety 
relatively  exceeds  the  white  in  the  degree  of  fertility.  Any  how,  the 
mere  fact  of  such  variations  occurring,  whether  or  not  they  have  any 
bearing  on  other  points  of  theoretical  natural  science,  seems  to  me 
worth  noticing^  as  affording  an  additional  link  to  that  broken  chain  of 
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evidence  which  is  said  to  disjoin  the  serial  continuity  of  the  phe- 
nomena of  mongrclism  and  liybridism. 


Table  7. — Pnro  and  Mixed  Unions 
of  Verhascam  thapsuHf  lutea, 
L.  as  $. 


No. 
1. 


u 

OQ 
U 

o 
o 

^     V. 

O  '^ 


Ycrhasrum  ilwpsiiSf    luU^cif  L. 
by  own  pollen, 

2.  F.  fhajKsus,   lutea  by  pollen 

of  F.  thopsus  var.  aZ6a  of 
gardens, 

3.  V.  thiipsuSf  lutea    by  pollen 

of  V.  hjchnitiSf  luteo,  L., 

4.  F.   thaihsti^j  lut^a   by  pollen 

of  F.   lychnitis,  var.  aZ6a  of 

gardens, 

6.     F.  th'tpsus,  lutea  by    pollen 

of  K.  nigrum,  L., 

6.  F.   thapsus,  lutea    by  pollen 

of  F.  jf'?/ra7»i<lat«';7i,  Bcib., 

7.  F.  tha2:)siiSf   lutea   by  pollen 

of   F.  thapsifi/nne,  Schrad, 

8.  F.   thapsuSt   lutea  by  pollen 

of  F.  virgatumj  With., 

9.  F.  thapsus,  lutea  by    pollen 

of  F.  blattaria,  lutea  L.,    . 
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1000 


62    20    1246 


408      51 


222 
98 


44 
33 


20 
20 

20 


1020 
888 
653 


947.8 

463i 

541.7 
597,8 
541.7 
413.2 
886.0 
283.9 


In  Table  7  we  have  several  anions  of  the  yellow  variety  of  T. 
tliapsus.  If  we  con^pare  these  results,  we  see  that  the  fertility  of  the 
V.  thapsuSy  lutea^  by  its  cross-nnions  with  the  V,  ihapsus,  aiha,  is 
decreased  in  the  proportions  of  94  relatively  to  100,  the  product  of 
fertilisation  by  its  own  pollen.  We  also  see  a  great  difference  in  thi 
degrees  of  potency  of  the  two  pollens  of  the  white  and  yellow  variety 
of  V,  lychnitis  on  the  stigmas  of  the  yellow  variety  of  V.  thapsw; 
the  pollen  of  V.  lydinitiSf  alha^  exceeding  in  its  fertilising  influence 
that  of  F.  lychniiisy  lutea,  in  the  proportion  of  54  :  46.  Judging 
from  the  results  of  the  seven  hybrid  unions  given  in  this  Table,  we 
also  see  how  little  the  recognised  systematic  affinities  of  species  gaide 
us  in  prouounciug  a  priori  as  to  the  degree  of  fertility  of  their  several 
unions.     For  example   F.  thapsiformey  F.  virgatum  and  F.  hlatlaria^ 
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thoagh  much  more  closely  allied  to  the  V,  thapsus  than  the  otlior^ 
^ven  in  Table,  are  neverthelees  least  effective  in  their  conjuuctive 
fertility  with  the  latter  species.  Farthermore,  we  see  by  those  unions 
of  V.  thapsuSj  liUeay  as  female,  with  the  yellow  and  white  varieties  of 
v.  lychnitisy  and  of  V.  pyramidatum  ;  that  though  the  pollen  of  V. 
pyramidatnm  is  equally  potent  on  the  stigma  of  V,  thapstis  hitea,  as 
is  that  of  V.  lychnitis,  alhay  there  is  nevertheless  a  considerable  decrease 
in  the  proportionate  fertility  of  the  unions  with  V.  lychnitis^  lutea. 
Hence,  as  we  have  before  shown  it  to  be  with  the  varieties  of  V. 
jphoeniceum,  and  judging  by  the  physiological  test,  the  V,  pyramidatum 
'would  interpolate  itself  between  these  slightly  different  and  undoubted 
Tarieties  of  a  species. 

In  the  foregoing  Tables,  then,  I  have  given  nearly  all  the  re- 
sults of  my  experiments  in  the  unions  of  Yerbasca.  Before 
considering  the  nature  of  the  evidence  they  a£Ford  us  as  to  the  rela- 
tionship of  mongrelism  and  hybridism,  I  will  briefly  attempt  to  show 
how  far  these  results  accord  with  those  of  Gartner,  who  has  also 
largely  experimented  on  these  plants.  I  may  premise,  however,  that 
as  my  experiments  are  much  less  numerous  than  Gartner's,  compris- 
ing some  57  distinct  unions,  in  which  527  flowers  were  artiflcially 
fertilised, — whereas,  as  will  be  seen  beneath,  Gartner  subjected  no 
less  than  1085  flowers  to  experiment, — they  would  induce  very 
different  conclusions,  in  certain  points,  to  those  arrived  at  by  that 
careful  experimentalist.  I  readily  acknowledge  therefore  the  higher 
claim  of  the  latter  to  a  provisional  acceptance,  until  further  experiments 
show  more  conclusively  their  relative  correctness.  I  have  also 
to  notice  a  cause  of  some  little  discordance  in  such  a  compara- 
tive examination  as  that  which  I  am  about  to  institute ;  name- 
ly, that  I  have  given  in  every  case  the  average  number  of  seeds 
produced  hoth  by  pure  and  mixed  unions,  whereas  Gartner  gives  the 
average  number  of  seeds  in  the  pure  unions  only,  taking  in  each  case 
the  maximum  or  highest  number  produced  by  a  single  capsule  in  the 
mixed  unions.  I  was  not  aware  of  this  peculiarity  in  Gartner's  dechic- 
tions  when  I  counted  the  seeds  in  my  own  experiments,  othervviHo,  I 
should  have  drawn  them  up  for  the  sake  of  comparison  on  a  similar 
basis;  even  though  I  consider  it  a  less  fair  method  than  that  which 
I  have  adopted,  in  all  such  cases  as  the  present,  in  which  the  ovaries 
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contain  an  indefinite  nnmber  of  ovules.  And  this  the  more  especially 
if,  as  in  my  own  expeiiments,  castration  and  artificial  imjpregnatifm  be 
performed  in  both  pure  and  mixed  anions.  In  drawing  comparisomi 
between  uncastrated  pure  unions,  and  castrated  mixed  unions,  the 
average  of  the  former,  with  the  maximum  of  the  latter  would  certainly 
be  the  fairer  mctliod,  as  affording  a  complement  for  the  sterilisisg 
influence  of  castration. 

For  the  following  digest  of  Gartner's  experiments  I  have  to  thank 
Mr.  Darwin,  who  kindly  sent  it  to  me  from  his  yet  unpuhlLshed  MS. 
illustrations   of   these   phenomena :     ''  To  show  the  scale  on  which 
Gartner  worked,  I  may  state  that,  in  the  genus  Verbascum,  he  crossed  no 
less  than  1085  flowers  and  counted  their  seed,  and  recorded  the re8ult8. 
Now  in  two  of  his  works  he  distinctly  asserts  that  similarly  coloaied 
varieties  of  V,  lychnitis  and  F".  Matt  aria  are  more  fertile  together  than 
when  differently  coloured  varieties  of  the  same  species  are  crossed. 
But  Gartner  chiefly  relied  on  the  crosses  which  he  made  between  the 
yellow  and  white  varieties  of  these  two  species  and  nine  other  distinct 
species,  and  he  asserts  that  the  white-flowering  species  yielded  more 
seed  than  did  the  yellow-flowered  varieties  when  crossed  with  the  same 
white  varieties  of  these  two-flowered  species,  and  so  conversely  with 
the  yellow  flowering  varieties  with  the  yellow  species.     The  general 
results  may  be  seen  in  his  Table.     In  one  case  he  gives  the  following 
details ;  the  white   Verbascum   lychnitis  naturally    fertilised  with  its 
own  pollen  had  on  an  average  in  12  capsules  96  good  seeds  :  20  floweis 
artificially  feitilised  with  the  pollen  of  its  yellow  variety  gave  as  the 
maximum  89  good  seeds.     I  should  have  thought  that  this  slight 
difference  might  have  been  wholly  due  to  the  evil  effects  of  castration; 
but  Gartner  shows  that  the  white  variety  of  V.  lychnitis,  fertilised  by 
the  pollen  of  the  white  and  yellow  varieties  of  V,  hlattaria,  in  both  oi 
which  cases  there  must  have  been  previous  castration,  bore  seeds  to 
the  white  variety  in  the  proportion  of  62,  to  43  when  pollen  of  the 
yellow  variety  was  used." 

First  then,  in  regard  to  the  greater  fertility  of  the  unions  of  simi- 
larily  coloured  varieties,  relatively  to  that  of  the  unions  of  dissimilarly 
coloured  varieties  of  the  same  species.  To  these  phenomena  I  will  apply 
in  the  subsequent  parts  of  this  paper  the  following  terms  :  "  Homo- 
chromatic*^  to  the  unions  of  similarly  coloured  varieties,  and   *^  heiero- 
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chromatic^'  to  those  in  which  dissimilarly  coloured  varieties  are  united 
la  the   following  table  we  will  at   once  see  the  comparative  fertility 
of  these  different  anions  given  in  the  previous  ones. 

Relative  fertility  op  the  Homochromatic  and  Heterochromatio 

Unions. 

1.  V,  phceniceumhj  its  own  pollen,         .         .  .    1000 

2.  V.  phoeniceum,  rosea,  by  pollen  of  V,  phoeniceiim,      ...  958 

3.  V.  phceniceum,  alba,  by  pollen  of  V,  phoeniceum,  rosea,  867 

4.  V.  phoeniceum,  alba,  by  pollen  of  V.  phceniceum, .     ..•  785 

5.  V,  phceniceum,hj  ^oWenoi  V. phoeniceum,  ros3a,  .    ...  680 

6.  F.  p/iCBmcewm,  by  pollen  of  V.  phoeniceum,  alba,       ...  563 

7.  F".  lychnitis,  alba,  by  pollen  of  F.  lychnitis,  lutea,      ...  822 

8.  F.  lychniits,  lutea,  by  pollen  of  F.  lychnitis,  alba,  .   ...  944 

9.  F.  bhUtaria,  alba,  by  pollen  of  F.  blattaria,  lutea,      ..,  792 

10.  F.  blattaria,  lutea,  by  pollen  of  F.  blattaria,  alba,     . . .  969 

11.  F.  thapsus,  lutea,  by  pollen  of  F.  thapsus,  alba,    .    ...  947 

Here  the  comparative  fertility  is  shown  by  calculation  from 
the  nximber  of  seeds  produced  by  20  assumed  capsules  of  both 
unions.  The  various  cross-unions  of  F.  phoeniceum  and  its  varieties 
are  in  each  case  to  be  considered  relatively  to  the  assumed  results 
of  the  pure  unions  of  F.  phoeniceum  given  in  Table  2,  these 
plants  experimented  upon  being  individually  self-sterile  as  shown  in 
Table  1.  The  unions,  on  the  other  hand,  of  F.  lychnitis,  blattaria^ 
and  thapsus,  with  their  respective  varieties,  are  each  to  be  considered 
relatively  to  the  1000  seeds  produced  by  the  pure  union  of  that 
variety  given  as  female.  Now  in  all  the  above  hetcrochromatic 
unions,  as  compared  with  the  homochromatic,  we  have  the  clearest 
evidence  of  reduced  fertility.  Thus,  taking  the  10  heterochromatio 
unions  given,  and  comparing  them  with  a  similiar  number  of  homo- 
chromatic  unions,  we  find  that  the  average  proportion  in  which  the 
former  exceeds  the  latter,  is  as  *05  to  '23.  On  again  confining 
ourselves  to  those  species  alone  wliich  have  the  yellow  and  white 
varieties,  and  keeping  the  unions  of  white  as  p  with  yellow  i , 
distinct  from  those  of  yellow  as  p  with  white  as  (?,  we  find  that 
the  cross-unions  with  white  as  female  are  to  the  pure  unions  of  the 
latter  as  '04  to  '28 ;  and  in  those  cross-uuions  with  yellow  as  female, 
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the  proportions  are  as  *23  to  '29,  relatively  to  the  pure  iiBions 
of  the  latter.  Thus,  in  whatever  way  we  proceed,  the  general 
rcsalts  are  the  same,  testifying  to  the  higlily  remarkable  fact 
annonnced  by  Grartner,  that  varieties  of  a  species,  characterised  by 
no  other  differenceH  than  that  of  colour,  are  occasionally  so  differen- 
tiated functionully,  that  the  cross  unions,  as  compared  with  the 
fertility  of  the  pure  unions,  invariably  indicate  a  certain  degree  of 
gterilisation ! 

In  connection  with  this  higher  relative  fertility  of  homochromatic 
to  that  of  lit  terochromatic  unions,  as  limited  to  the  crossing  of  varieties 
of  a  single  species,  I  will  venture  to  add  that  this  law  not  only  holds, 
but,  a'i  I  believe,  extends  (o  and  regulates  the  functional  relations  in 
accordance  with  the  relative  colour  afKnities  of  the  varieties  crossed.  • 
Thus  for  the  sake  of  illustration,  we  may  take  the  three  primury 
colours  of  the  cyanic  series,  namely,  blue,  violet,  and  red.  Now 
beginning  with  red,  we  know  that  greater  physiological  changes 
must  take  place  in  the  minute  anatomy  of  the  petals  of  an  origi- 
nally red-coloured  flower  to  give  the  impression  of  blue  than 
that  of  violet.  Hence  we  might  suspect  that  a  species  presenting 
varieties  characterised  by  such  differences  in  colour,  would  like- 
wise afford  different  degrees  of  fertility  in  their  conjunctive  func- 
tional relations,  the  blue  and  red  yielding  less  fertile  unions, 
than  the  violet  and  red ;  while  the  violet  holding  an  intermediate 
colour  position  between  these,  might  be  equally  as  fertile  in  its  unions 
with  the  blue  as  the  red  variety.  In  practical  illustration  of  these  re- 
lations, we  may  take  the  results  of  the  various  unions  of  V,  phamiceuM 
and  varieties  given  in  Table  1.  Thus  the  V.  phoeniceuvi  with  pur- 
plish-violet flowers  yields  more  seeds  when  fertilised  by  the  pollea 
of  the  rose-coloured  variety,  than  by  that  of  the  white  variety,  in  the 
proportion  of  5  to  4.  Again  the  white  vaiiety  of  V,  phctnictum 
fertilised  by  the  pollen  of  the  rose  variety  yields  an  average  of  29 
seeds  per  capsule,  and  by  that  of  the  purplish  violet  variety  the 
average  per  capsule  is  26,  that  is  as  9  to  8,  in  favoar  of  the  anions 
of  the  rose  and  white  varieties.  We  see  here  evident  co-relations  be- 
tween the  degrees  of  fertility  and  the  colour  affinities  of  these  plants  in 
their  respective  sexual  unions,  and  I  venture  to  look  for  more  marked 
differences   in   these   respects,   had  we   as  subjects  ol     experiment, 
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▼arieties  of  a  species  presentiDg  three,  or  at  least  two,  of  the  primary 
colours  with  intermediate  shades  irrespective  of  the  white.  Tlio  latter 
being  rather  unsatisfactory  from  its  similar  relations  to  the  primary 
colours,  though  in  such  instances  as  the  above  of  the  purplish- violet, 
rose  and  white,  in  which  we  have  secondary  colours  forming  inter- 
mediate steps  between  the  primary  and  white,  by  a  gradual  dilution 
of  the  colouring  principle,  we  find  that  the  white,  agreeably  to  the 
above  views,  form  less  fertile  conjunctions  with  the  violet  than  the 
rose-coloured  flowers.  Before  passing  from  this  point  of  my  subject, 
I  will  now  only  add  that  I  have  thought  these  indications  of  a  tangi- 
ble law,  co-relating  and  regulating  the  sexual  functions  of  varieties 
when  crossed — dim  though  they  as  yet  undoubtedly  are —  worth  notic- 
ing, as  we  are  as  yet  in  utter  ignorance  of  anything  like  definite  or 
specific  laws  in  these  phenomena,  the  results  being  considered  as  most 
capricious  and  uncertain. 

Gartner's  second  proposition  is,  that  in  the  hybridism  of  differ- 
ently coloured-  varieties  of  distinct  species  of  Verbasca,  the  con- 
junctions of  the  similarly  coloured  flowers  are  more  fertile  than  these 
of  dissimilarly  coloured  flowers.  For  example  Gartner  shows*  that 
on  the  calculation  of  V.  lyclinitis^fl,  alha^  yielding  with  its  own  pollen 
1.000  seeds,  it  yields  when  fertilised  with  the  pollen  of  F.  hlaUaria 
ft.  alba,  0.622  seeds,  and  with  that  of  F.  hJaltaria,  fl,  hUea,  only  0.438, 
so  that  the  similarly  coloured  unions  of  these  species  are  more  fertile 
than  the  dissimilarly  coloured  unions  in  the  proportion  of  8  to  2.  Let 
us  now  see  then  in  how  far  this  law  of  the  differences  in  the  fertility 
of  the  homochromatic  relatively  to  the  heterochromatic  unions,  is 
borne  out  in  the  case  of  my  own  experiments  as  given  in  the  preced- 
ing Tables.  And  here  again,  for  the  sake  of  clearness,  and  facility  of 
reference,  I  will  restate  them  in  a  tabular  form,  and  show  as  clearly 
as  possible  the  differences  in  the  relative  fertility  of  the  homochromatic 
and  the  heterochromatic  unions,  in  each  case,  by  making  calculations 
£rom  an  assumed  100  seeds  produced  by  the  more  fertile  of  the  two 
r4nion8  compared.  The  results  may  be  conveniently  arrangeil  under 
three  heads ;  thus,  first,  the  heterochromatic  unions,  or  those  in 
which  the  unions  of  differently  coloured  flowers  are  the  more  fertile : 
second,  the  homochromatic  unions,  or  those  in  which  similarly  colour- 
*  Vcreache  ubor  dio  Bastarderzeagimj,  IS49,  soction  216. 
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ed  flowers  are  the  more  fertile :  and  lastly,  the  irregnlar  nnions  in 
which  no  relations  are  observed  between  the  degree  of  fertility  and 
affinity  of  colours. 

A.  1. — IIeterochromatic  union,  the  more  fertile, 

1.  F.  lychniiis,  lutea,  by  pollen  of  V.  blaUaria,  alba,  .  100 

2  F.  hjchnills^  lutea,  by  pollen  of  F.  hlattaria,  lutea,  ,      „      to  91 

3.  F.  hlattaria,  lutea,  by  pollen  of  F.  thapsus,  alba,  .  100 

4.  F.  blattaria,  lutea,  by  pollen  of  F.  thap^us,  lutea,  .       „      to  S3 

5.  F.  blattaria,  lutea,  by  pollen  of  F.  lychnitis,  alba,  .  100 

6.  F.  blattaria,  lutea,  by  pollen  of  F.  lychnitis,  lutea^  .      „      to  88 

7.  F.  thapsus,  lutea,  by  pollen  of    F.  lychnitis,  alba,  .  100 

8.  F.  thapsus,  lutea,  by  pollen  of  F.  lychnitis,  lutea,  •      „      to  87 

B,  2. — HoMoCHROMATic  UNIONS,  the  MORS  fertile. 

1.  F.  lychnitis,  lutea,  by  pollen  of  F.  thapsus,  lutea,  ,  100 

2.  F.  lychnitis,  lutea,  by  pollen  of  F.  thapsus,  alba,  .  „      to  85 

3.  F.  blattaria,  alba,  by  pollen  of  F.  thapsus,  alba,  ,  100 

4.  F.  blattaria,  alba,  by  pollen  of  F.  thapsus,  lutea,  ,  „      to  76 

5.  F.  blattaria,  alba,  by  pollen  of  F.  lychnitis,  alba,  ,  100 

6.  F.  blattaria,  alba,  by  pollen  of  F.  lychnitis,  lutea,  .  „      to  66 

C.  3. — Degree  op  Fertility  and  affinity  of  Colour 

Irregular. 

1.  F.  lychnitis,  lutea,  by  pollen  of  V.  phceniceum,  .     100 

2.  F.  lychnitis,  lutea,  by  pollen  of  F.  ^Aoentccww,  .      „      to  80 

3.  V,  lychnitis,  lutea,  by  pollen  of  F.  phoeniceum,  .      „      to  74 

In  A.  and  B.  of  the  above  comparative  tables,  I  have  ar- 
ranged those  unions  in  which  a  certain  regularity  is  observed  be- 
tween the  colour  relationship  and  the  degree  of  fertility.  Now,  by 
comparing  the  14  unions  therein  given,  we  find  that  the  heterocbro- 
matic  unions  are,  in  the  greater  number  of  cases,  more  fertile,  viz.,  as 
8  to  6,  than  the  homochromatic  unions,  and  that  this  higher  fertility, 
in  every  case,  results  from  those  unions  in  which  the  yellow  variety 
of  the  species  is  treated  as  female.  Again  that  the  average  pro- 
portion of  the  four  heterochromatic  to  the  four  converse  homochromatic 
unions  in  the  first  of  the  above  tables  is  nearly  as  7  to  6  in 
favour  of  the  former.     In  B.  2  of  the  tabulated  results,  we  see  in  one 
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instance  the  homochromatio  unioiia  with  yellow  as  female  exceed  iik 
fertility  the  converse  heterochromatic  anion ;  bat  in  the  other  casea 
given  in  lines  3  and  5,  this  higher  fertility  of  the  homochromatio  unions 
is  yielded  by  the  white  variety ;  the  relative  proportions  of  those  being 
mach  more  marked  than  in  the  above  cases  of  the  heterochromatic 
union  with  the  yellow  variety  as  female,  viz.,  as  4  to  3,  whereas,  as  we 
have  seen,  in  the  heterochromatic,  A.  1,  the  propoitions  are  as  7  to  6^ 
In  further  illustrations  of  this  point  we  see  in  B.  2  that  the  yellow 
bomochromatic  union  of  F.  lyehnitia,  lutea^  by  pollen  of  V,  thapnuf^ 
hUea^  relatively  to  the  heterochromatic  anions  of  the  former  with 
pollen  of  V.  thapsitSy  alha^  is  nearly  as  5  to  4,  so  that  we  here  again 
•ee  (as  in  the  heterochromatic  and  homochromatio  unions  in  A  1) 
a  more  intimate  approximation  between  the  products  of  these  two 
unions,  than  occurs  in  the  other  cognate  unions  of  B.  2,  in  which 
the  white  variety  is  the  more  fertile. 

These  curious  relations,  however,  as  I  have  already  shown,  are 
partly  explained  by  the  fact, — though  we  can  only  dimly  see  why  it 
should  be  so, — that  in  the  pure  unions  of  the  white  and  yellow 
varieties  of  the  above  mentioned  species^  the  white,  in  every  case^ 
yields  more  seed  than  the  yellow ;  whereas  in  the  cross-unions  the 
yellow  variety  in  general  is  the  more  productive.  But,  it  may 
be  asked,  how  is  the  greater  potency  of  the  pollen  of  the  white  variety 
relatively  to  that  of  the  yellow  variety,  as  shown  in  the  abovQ 
tables  to  be  accounted  for  ?  Does  it  really  imply  that  the  female 
element  of  the  yellow  variet}*  yet  retains  its  normal  or  original 
potency,  the  male  element  alone  having  become  absolutely  less  potent, 
as  compared  with  the  male  element  of  the  white  variety.  This 
hypothesis,  analogically  considered,  does  not  seem  to  me  at  all 
improbable.  I  think  we  have  clearly  seen  by  the  comparative  results 
of  the  purtf  and  mixed  unions  of  the  yellow  variety  with  those  of  the 
white,  that  the  pure  unions  of  the  yellow  do  not  yield  a  degree  of 
fertility  at  all  proportionate  to  that  of  the  like  anions  of  the  white 
variety,  as  judged  by  the  relative  fertility  of  their  cross-unions  ;  and 
that  accordingly  this  would  seem  to  be  dae  to  an  acquired  weakness 
in  the  generative  powers  of  the  yellow  variety.  In  noticing  this 
point  in  a  former  part  of  my  paper,  I  treated  it  as  if  both  sexual 
elements  had  undergone  a  similar  decrease  in  their  generative  powers ; 
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but  we  here  see  thai  it  is  more  particularly,  i£  not  altogetW 
coniined  to  the  male  element.  Now,  as  the  resalts  of  hjbridisatioii 
show  that  the  pollen  is  more  susceptible  to  the  concomitant  steriUsiDg 
action  of  hybridism  than  the  female  element,  may  we  not  sappon 
that  the  debilitating  effect  of  continued  self-impregnation  will  also 
manifest  itself  more  quickly  in  the  male  than  in  the  female  element, 
and  thus  afford  an  explanation  of  the  decreased  sexual  powers  of  tba 
male,  as  compared  with  the  female  element,  in  the  yellow  varieties  of 
the  above  species  of  Yerbasca  furthermore,  showing  ns  that  as  it 
has  been  a  slowly  acquired  quality,  so  will  it  be  in  its  elimination  a&d 
regainment  of  its  pristine  vigour. 

The  relations  of  the  several  reciprocal  unions  in  the  above 
tables  is  another  point  which  we  must  briefly  consider,  as  having 
most  important  bearings  on  the  subject  of  our  present  enquiry.  A 
hasty  examination  suffices  to  show  that  these  are  much  complica- 
ted. Thus  V.  lychinitis^  luteUy  in  its  two  unions  with  the  white  and 
yellow  varieties  of  V.  blattanay  the  heterochromatic  unions  are  the 
more  fertile ;  whereas  in  its  two  unions  with  the  white  and  yellow 
Tarieties  of  V,  tkapsus,  we  find  it  yields  the  more  fertile  by 
a  homochromatic  union.  Again  F.  blattaria,  lutea,  in  its  foot 
distinct  unions  with  the  white  and  yellow  varieties  of  V.  thapsus 
and  F.  lychnitis,  yields  the  higher  degree  of  fertility  in  the  hete* 
rochromatic  unions,  while  the  V.  blattaria  in  its  similar  unions  with 
the  white  and  yellow  varieties  of  V,  thapsus  and  Iyckniti»  iS} 
singularly  enough,  more  highly  fertile  in  the  homochromatic  than  the 
heterochromatic  unions.  Lastly  the  V.  thapsus,  lutea,  yields  more 
seed  by  its  heterochromatic  unions  with  pollen  of  the  V.  lychnitis^ 
alha,  than  by  its  homochromatic  unions  with  the  F.  lychnitis,  lutea ; 
whereas  in  the  converse  unions  we  have  seen  that  the  F.  lychnitiSf 
lutea,  is  more  fertile  in  the  homochromatic  unions  with  V,  thapsus^ 
lutea,  than  in  the  heterochromatic  unions  with  F.  thapsus,  alba  ! 

The  tabulated  experiments  given  in  C.  3,  afford  another  source  of 
complexity  to  the  question  under  examination,  inasmuch  as  they  sro 
quite  irregular  in  the  relative  degree  of  fertility  produced  by 
the  affinity  of  colour.  Thus  by  the  three  unions  of  F  lychnitU^ 
lutea,  with  pollen  of  the  three  varieties  of  F  phodniceum,  the 
most  highly  fertile  is  that  in  which  F.   lychnitis^   ItUea^   is  treat* 
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ed  with  pollen  of  the  pnrplish  violet,  or  notmal  form,  the  average 
in  this  being  26  seeds  per  capsnle ;  then  follows  the  unions  with 
pollen  of  the  white  variety,  the  average  of  seeds  being  in  these  21 
seeds  per  capsule ;  and  lastly  in  the  unions  with  the  variety  with  rose- 
coloured  flowers,  the  fertility  of  V,  lychnitis,  lutea,  is  reduced  to 
the  low  average  of  18  seeds  per  capsule.  Tims  judging  by  the  degrees 
of  fertility,  we  clearly  see  that  the  natural  functional'  co-relations  ot 
these  plants  in  place  of  being  regulated  by  their  respective  colour 
affinities,  arrange  themselves  in  an  entirely  independent  and  opposito 
scale  ;  the  extremes  in  the  scale  of  colour  given,  viz.,  the  purplish- 
violet  with  yellow,  manifesting  the  nearest  functional  co-relatiou» 
iAgain  as  a  further  complication  we  find  that  the  white  and  yellow  unions^ 
-—the  most  closely  allied  of  the  colours  mentioned, — hold  a  medial 
position  between  the  purplish  violet  and  rose.  How  obviously  futile 
then,  we  may  well  remark,  would  our  d  priori  conclusions  have  been^ 
as  to  the  degrees  of  fertility  of  the  above  unions,  on  a  presumed 
coordination  between  colour  and  function  in  the  phenomena  o{ 
hybridism  1 

It  would  thus  appear  from  the  results  given  in  the  foregoing  tablea 
that  in  the  hybridisation  of  varieties  of  distinct  species  characterised 
by  differences  of  colour  alone,  no  definite  relations  whatever  can  bo 
observed  between  the  affinities  of  colour,  and  the  degrees  of  fertilit^^ 
but  that  in  these  cases  as  in  the  reciprocal  hybridisation  of  pure 
species,  the  relative  fecundity  is  a  most  variable  and  unpredicable 
quantum.  This  view  seems  to  me  to  be  further  supported  by  the 
results  of  my  experiments  on  the  reciprocal  hybridisation  of  the  di- 
morphic species  of  Primulse*  in  which  I  showed  that  the  laws  of  dimor- 
phism were  limited  in  their  action  to  the  unions  of  the  two  forms  of  a 
species ;  the  heteromorphic  and  homomorphic  unions  of  distinct  species 
proving  irregularly  the  more  fertile.  From  considering  the  important 
functional  co-relations  of  the  two  forms  of  dimorphic  species,  and  their 
trifling  morphological  characteristics,  together  with  the  specifically 
limited  extent  of  their  operations,  we  have  less  reason  to  be  surprised, 
if  a  similarly  limited  relationship  should  ultimately  prove  to  regulate 
the  degree  of  fertility  of  those  unions  of  differently  coloured  varieties 
of  a  species  as  in  Yerbascum  and  analogous  cases.     Indeed,  judging 

•  Linn.  Soo.  Jour.  Vol.  8,  p.  78. 
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from  nty  previons  retnatlcs  on  the  co-relations  betMredn  the  d^;ree  of 
fertility  and  affinity  of  colour  in  the  croBsing  of  varietiee  of  a  spedea^ 
together  with  the  results  of  the  hyhridising  differently  coloured  varie* 
ties  of  distinct  species,  this  law  seems  clearly  indicated,  that  the 
relative  degree  of  fertility  of  the  cross  unions  between  the  differently 
coloured  varieties  of  certain  species  is  inversely  proportionate  to  thft 
les^  or  more  mediate  colour  affinities  of  these  unions.  Further  thd 
this  law  does  not  extend  to,  or  regulate  the  hybrid  unions  of  differ- 
ently coloured  varieties  of  distinct  species,  but  is  strictly  limited  in 
its  operations  to  those  unions  of  varieties  of  a  single  species.  Bach 
at  least  is  the  conclusion  which  my  own  experiments  would  indace 
me  to  hold,  but  seeing  that  they  are  so  directly  opposed  to  the  resnlti 
of  Gartner's  large  experience,  I  would  rather  avoid  at  present  any* 
thing  like  definite  or  positive  conclusions,  until  subsequent  experi- 
ment affords  us  a  crucial  array  of  data. 

In  conclusion,  I  will  now  by  a  cursory  retrospect  of  the  above  da* 
tails,  re-state  a  few  of  the  more  important  points,  which  ducidate  the 
mooted  relations  between  the  phenomena  of  the  hybridisation  of  a  species 
and  the  mongrelism  of  the  varieties  of  a  species.  First  then  in  hyhriditm 
we  see  on  the  calculation  of  F.  lychniiis  yielding  with  its 
own  pollen  100  seeds,  it  yields  upon  fertilisation  with  pollen  of 
V.  nigrum  80  seeds,  by  the  pollen  of  V,  virgatum  58  seeds,  by 
that  of  F.  phceniceum  66  seeds  and  by  that  of  F.  thapsi/omu  46 
seeds.  In  the  unions  of  varieties  of  a  species,  with  these  of  other 
Species  we  find  differences  in  the  sexual  powers,  so  that  the  pollen  of 
the  one  variety  of  a  species  is  less  potent  than  that  of  the  other 
on  the  stigmas  of  the  same  variety  of  another  species.  Thus  F. 
lychnitia  fertilised  by  the  pollen  of  F.  hlattaria,  lutea,  yields 
61  seeds,  by  that  of  F.  hlattaria,  alha^  56  seeds,  and  again  hj 
pollen  of  F.  thapsusj  lutea^  F.  lycJinitis  yields  46  seeds,  by  that 
of  F.  thapsusy  alha^  39  seeds,  relatively  in  each  case  to  the  100 
seeds  produced  by  its  own  pollen.  Again  we  have  evidence  also  of 
reciprocal  differentiation  in  the  relative  sexual  powers  of  varieties  of  s 
species,  and  those  of  other  species.  Thus  in  the  case  mentioned  above 
of  F.  Uattdria,  the  pollen  of  variety  alba  is  more  potent  on  th« 
stigma  of  F.  lychnitis  than  that  of  variety  lutea,  whereas  in  th^ 
converse  unions  of  these   forms,    we   find    thai  the   pollen  of  F. 
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lychnitis  is  more  potent  on  the  stigmas  of  V,  hlattaria,  lutea,  than 
that  on  those  of  the  variety  alba,  in  the  proportion  of  40  to  26. 

Secondly,  in  mongrelism,  we  also  find  variabilities  in  the  relative 

sexual  powers  of  varieties  of  a  species,  by  differences  in  the  degrees 

of  fertility  resulting  from  their  simple  and  reciprocal  unions.     Thus 

On    the  calculation  of   V,  phoBniceinn,  yielding   100   seeds  by  ferti- 

Hsation  by  its  own  pollen,  it  yields  with  that  of  the  variety  rosea  68 

seeds,  and  by  that  of  the  variety  alhaj  56  seeds,  or  nearly  as  5  to  3i 

Jbi  the  reciprocal  unions  of  these  varieties,  we  also  find  variabilities  in 

their  converse  sexual  powers.     For  example,  in  the  reciprocal  unions 

of   V.  phasniceum  and  varieties,  the  potency  of  the  pollen  of  rosea 

lelatively  to  that  of  alha  on  the  stigmas  of  the  normal  form  is  nearly 

S8  5  to  4 ;  whereas  the  pollen  of  the  latter  on  the  stigmas  of  raea  and 

diha  is  as  4  to  8.     This  difference  in  the  reciprocal  sexual  powers  of 

varieties  when  crossed  is  so  regulated  however  by  colour  affinities,  that 

unlike  the  irregular  and  indefinite  results  of  the  reciprocal  unions  of 

varieties  of  distinct  species,  judging  by  my  own   experience,    we  see 

that  the  pollen  of  rosea  is  more  potent  on  the  stigmas  of  the  normal 

form  than  these  of  alha  and  so  conversely,  the  pollen  of  the  normal 

form  is  more  potent  on  the  stigmas  of  rosea  than  on  those  of  alha.     In 

those  cases,  however,  in  which   colour  differences  do  not  come  into 

play  the  pollen  of  one  variety,  relatively  to  that  of  another  variety 

of    the    same  species    is    so   differentiated    with    respect   to   their 

reciprocal  stigmatic  relations   that  the  gp*ade  of  fertility  of  the  pure 

unions  of  these  varieties  does  not  at  all  correspond  with  that  of  the 

cross  unions.     For  example,  in  the  pure  unions  of  varieties  lutca  and 

alba  of  V,  hlattaria,  the  fertility  of  the  latter  exceeds  that   of  the 

former  in  about  the  proportions  of  12  to  11 ;  whereas  in  their  converse 

unions,  lutea  exceeds  alha  in  the  higher  proportions  of  6  to  5  !  Thus 

in  the  inter-crossing  of  varieties  of  a  species,  as  in  the  inter-crossing 

of  varieties  of  distinct   species,  there  are  converse  variabilities  in  the 

reciprocal  sexual  powers  of  their  respective  elements. 

As  the  facts  stand  then,  it  appears  to  me  that  in  the  first  crosses  of 
the  varieties  of  certain  species,  as  in  the  first  hybrid  crosses  of  distinct 
species,  a  variable  degree  of  sterilisation  results,  and  again,  that  the 
relative  sterilising  iniluence  is  as  highly  intensified  in  the  crossing  of 
undoubted  varieties  of  ceitain  species,  as  it  is  in  the   hybridising  of 
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several   nndoubtedly  distinct  species.     There  is   also   a  parallelism 
between  the  results  of  reciprocal  hybridisation  of  varieties  of  distinct 
species,  on  the  one  hand  with  those  of  the  reciprocal  inter-crossing  of 
varieties  of  a  single  species  on  the  other.     The  sole  difference  in  the 
two  lines  at  least  is  merely  as  to  the  degree  of  extension ;   species  re- 
lative to  species  occupying  a  higher  point  in  the  diverg^ngly  extended 
line,  than  do  the  varieties  of  a  species  relatively  to  each  other,  and 
accordingly  yielding  in  general  more  intensified  results,  harmoniously 
testifying  to  the  truth  of  Mr.  Darwin's  remark  that  sterility  is  simply 
a  superinduced  quality  due  to  incidental  differences  in  the  reproduc- 
tive system.... As  in  the  varieties  of  a  species,  however,  we  find  that  the 
relative  amount  of  physiological  divergence, — as  judged  by  the  fertility 
of  their  reciprocal  conjunctions, — is  by  no  means  regularly  or  definitely 
co-ordinated  with  their  morphological ;  so  in  the  hybridisation  of  the 
different  species  of  a  genus,   the  most   distinct  morphologically  aro 
often  found  to  be  most  nearly   allied  in   their  physiological  charao' 
teristics,  and  thus   there  being  no  necessary  co-ordination  of  thea 
characteristics  we  can  readily  understand  how  the  Bterility  of  the  first 
crosses  of  varieties  of  a  species  may,  and  occasionally  does,  exceed  that 
of  well-mai'ked  and  undoubtedly  distinct  species. 
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Contributions  towards  a  history  of  Panolia  Eldi  ;  McLelland. 
By  Captain  B.  C.  Beavan,  C*  M.  Z.  S.  &c. 

The  published  accounts  of  this  comparatively  rare  species  of  deer 
are  scattered  through  back  numbers  of  various  scientific  periodicals 
and  proceedings  of  Societies,  some  of  which  are  out  of  print,  and 
not  easily  procured  I  have  therefore  brought  together  nearly  all 
that  has  been  previously  written  on  the  subject,  and  added  much 
information  on  the  manners  and  habits  of  the  species  procured  during 
a  recent  visit  to  its  haunts  in  Burmah. 

Panolia  Eldi.     The  Snngn^i. 

Nondescript  Deer,  McLelland,  Calcutta  Joum.  N.  H.  Vol.  I.  p.  501, 
PI  XIL 

Cervus  Eldi^  Guthrie,  (Calcutta  Joum.  N.  H.  Vol.  II.  p.  405, 
PI.  XII. 

C.  Iyratu9^  Schinz.  Syn.  Mam.  11  395. 

C.  dimorphe,  Hodgson,  Joum.  As,  Soc.  Bengal,  Vol.  XII.  p.  897. 

C.  smithi,  Gray,  Proc.  Zool,  Soc.  1837,  p.  45. 

Panolia  acuticomis,  Gray,  List  Mamm.  B.  M.  180. 

Panolia  platycercos,  Gray.  List  Mamm.  B.  M.  181,  adult;  Cat. 
Osteol.  B.  M.  66. 

Cervwt  (Rusa)  frontalis,  McLelland,  Calcutta  Joum.  N.  H.  III.  p. 
401,  PL  XIII.  Sundevall,  Pecora,  132. 

Panolia  Eldi,  (The  Sungnai),  Gray.  Cat.  Hodgson  Coll.  B.  M.  34 ; 
Osteol.  B.  M.  66  :  Knowsley  Menag.  Cat.  Mam.  in  Museum 
As.  Soc.  Bengal,  Blyth,  1863,  p.  149. 

Native  namesj  Sungn^,  apud  Guthrie  and  Blyth :  Sangraee  apud 
Eld :  Thamyn  of  Burmah. 

Sab,  Pegu,  northward  to  the  valley  of  Munipore  :  Siam  :  and  prox- 
imate portion  of  the  Malayan  Peninsula,  (Kedda)  Mergui,  (Blyth.) 

The  first  notice  we  have  of  this  deer,  was  published  in  1841,*  and 
entitled — ^Indication  of  a  nondescript  species  of  Deer  by  John 
McLelland." 

"  Captain  Guthrie  of  the  Bengal  Engineers,  employed  in  the  con- 
Btruction  of  a  road  from  the  valley  of  Cachar  to  Monypore,  procured  the 
horns  of  a  deer  whose  lower,  or  basal  antler  descends  in  the  axis  of  the 

•  Calontta  Jonm.  Nat.  Hist.  Vol.  I.  p.  601,  PI.  XII. 
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beam,  rather  as  an  extension  of  the  horn  itself  than  as  a  mere  shoot. 
The  horn  may  be  compared  to  the  segment  of  a  circle,  the  burr,  or 
root  from  which  both  limbs  extend,  being  placed  on  the  outer  circum- 
ference. The  beam  is  round,  and  terminates  by  a  fork,  as  in  the 
Rusa  deer.  The  lower  prolongation  of  the  horn  beneath  the  burr 
may  also  be  said  to  terminate  in  a  fork,  for  on  the  left  horn,  aboul 
two  inches  below  the  root,  there  is  a  small  snag  directed  forward.  In 
illustration  of  this  notice,  a  figure  of  the  horns  is  given  at  pi.  12." 

Captain  Eld,  one  of  the  principal  assistants  to  the  Commissioner 
of  Assam,  who  had  been  previously  attached  to  the  British  Residency 
in  Muneypore,  having  had  his  attention  called  to  the  notice  and  the 
figure  alluded  to,  soon  after  wrote  an  interesting  letter  on  the  subject, 
which  affords  the  first  general  information  hitherto  received  relative 
to  the  habits  and  character  of  this  interesting  species.  His  description 
is  as  follows  :*  '^  I  observe  mention  made  of  a  new  description  of 
Deer,  said  to  exist  between  Munipore  and  Cachar ;  some  specimens 
of  the  horns  of  which  were  procured  in  the  latter  place  by  Captain 
Outhrie.  From  the  drawing,  it  is  evident  to  me  that  the  Deer  alluded 
to  is  of  the  kind  originally  discovered  by  myself  in  the  valley  of 
Jjilunipore  in  the  beginning  of  1838,  and  several  pairs  of  the  antlers 
of  which  were  given  by  me  to  Captain  Guthrie  in  the  same  year* 
I  had  intended  at  the  time  to  send  a  description  of  the  animal  to  one 
of  the  Journals,  but  was  told  that  a  similar  Deer  was  to  be  found  in 
the  north- western  jungles.  As  this,  however,  does  not  appear  to  be 
the  case,  I  now  forward  you  a  correct  drawing  of  a  pair  of  the  horns 
in  my  possession,  together  with  a  short  account  of  the  animal  &c. 
taken  from  notes  made  at  the  time  in  my  sporting  diary  ;  and  which 
you  are  welcome  to  make  use  of  in  any  way  you  please. 

"  The  Sungraee)  as  it  is  called  by  the  natives,  or  large  Deer  of 
Munipore,  is  only  to  be  found  in  the  valley  of  that  state,  but  neither 
in  Cachar,  nor  the  Kubo  valley,  nor  in  any  of  the  Naga  hills  sorround- 
ing  Munipore.  Its  favourite  haunts  are  the  low  grass  and  swampi 
round  the  edge  of  the  Logta,  (lake)  at  the  western  end  of  the  valley, 
and  the  marshy  ground  at  the  foot  of  the  hills.  It  is  gregarious  in 
its  habits,  and  after  the  annual  grass  burning,  I  have  frequently  wen 
herds  of  two  and  three  hundred.  The  colour  of  the  males  from  th« 
month  of  November,  till  about  the  end  of  May,  is  of  a  dark  brown, 
*  Calcutta  Journal  Natural  History,  Vol,  II.  p.  41&. 
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nearly  approaching  to  black,  and  their  bodies  are  covered  down  to  the 
knee-joints  with  thick  shaggy  coats,  resembling  split  whalebone,  of 
fonr  to  eight  inches  in  length. 

"  The  hair  about  the  neck  is  very  thick,  and  just  like  a  horse's  mane, 
and  the  appearance  the  stag  presents  when  roused,  with  his  shaggy 
mane  standing  on  end,  coupled  with  the  strong  smell  which  at  this 
season  proceeds  from  their  bodies,  perceptible  at  40  and  50  yards 
distance,  is  so  formidable,  that  I  have  known  the  boldest  ele- 
phant refuse  to  approach  them.  In  June  the  stags  commence  shed- 
ding their  horns,  and  the  new  ones  have  nearly  attained  their  fnll  size 
by  the  end  of  November,  but  are  in  perfection  in  February  and  March ; 
about  this  time  also  (June)  they  change  their  coats,  which  losa 
their  whalebone  texture,  and  become  of  a  beautiful  glossy  chesnut  co- 
lour, and  about  half  an  inch  in  length.  The  contour  of  their  pecu* 
liarly  small  heads,  and  the  perfect  symmetry  of  their  forms,  di- 
vested of  their  long  biistly  coats,  are  now  fully  developed,  and  at 
this  season  they  are,  in  my  opinion,  the  most  beautiful  and  graceful  of 
the  Deer  species.  The  height  of  the  full  grown  stags  averages  about 
eleven  and  a  half  hands,  and  that  of  the  does  three  or  four  inches  less. 
The  colour  of  the  latter  is  always  the  same — a  bright  bay,  but  more 
glossy  during  the  rains  than  at  any  other  time.  The  principal  dis- 
tinction between  the  Sungraee  and  others  of  the  Deer  species  consist^ 
in  the  peculiar  shape  of  the  lower  antlers,  which,  instead  of  breaking 
off  at  an  angle  where  they  are  set  on  the  head,  preserve  the  continuity 
of  curve  downwards,  and  project  over  the  eyes  of  the  animal,  which 
they  nearly  hide,  their  semicircular  shape  giving  the  Deer,  when  at 
gaze  or  in  motion,  the  appearance  of  having  too  distinct  pairs,  the 
one  inclining  forwards  and  the  other  backwards.  The  generality  of  the 
stags  have  from  six  to  ten  branches  or  snags,  but  I  have  killed  very 
old  ones,  with  no  less  than  sixteen  clearly  defined  branches. 

"  It  would  be  a  great  object  gained,  could  any  live  specimens  be  pro- 
cured for  transmission  to  Europe,  but  it  would  I  fear  be  attended 
with  much  difficulty.  I  have  known  several  instances  of  the  fawns 
being  caught  and  thriving  well  for  months,  but  at  about  a  year  old, 
they  invariably  pined  away  and  died  ;  nor  have  I  known  or  heard  of 
a  single  instance  of  one  having  arrived  at  maturity,  this  too  in  their 
native  climate  ;  and  I  therefore  think  the  chances  of  one  surviving  a 
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Toyage  home  but  small.  I  have  written  to  a  friend  in  the  yalley  to 
send  me  a  complete  skeleton  of  one  with  the  skin  <&c.,  and  he  has 
kindly  promised  to  do  so  if  he  can  succeed  in  procuring  one  ;  but  says 
he  can  hold  me  out  but  slender  hopes,  as  the  Deer  now  seem  to  bear 
a  charmed  life,  and  roam  about  unpersecuted  by  anybody." 

The  next  detailed  description  of  this  deer  was  given  by  Dr. 
McLelland  in  1842,*  and  I  quote  his  remarks  nearly  in  full. 

*^  Although  differing  considerably  in  the  form  of  the  horns  from 
any  of  the  Rusa  deer,  still  the  general  form,  -the  colour,  the 
mane,  and  the  Asiatic  habitation  of  the  species,  seem  to  refer  it  to 
the  Busa  group,  of  which  it  forms  one  of  the  most  unique  and  striking 
examples. 

^^  The  form  of  the  skull  agrees  more  with  that  of  Cervus  hippelaphus 
than  with  that  of  any  other  species  that  I  can  refer  it  to,  but  the 
nasal  and  intermaxillary  bones,  as  well  as  the  muzzle  generally,  seem 
to  be  somewhat  mere  prolonged  and  compressed,  and  though  the  face 
is  broad  and  flat  between  the  eyes,  the  forehead  is  compressed,  and 
the  head  as  well  as  the  muzzle  narrow,  and  the  profile  nearly  straight, 
but  with  a  short  prominent  ridge  commencing  on  the  forehead,  and 
extending  between  the  horns.  There  are  two  canine  teeth,  not  much 
developed,  in  the  upper  jaw  of  both  sexes,  and  the  suborbital  sinuses 
are  large. 

"  The  horns  are  large  and  directed  backwards,  and  obliquely  out- 
wards without  ascending  from  the  burr  :  they  are  then  curved  gradually 
upwards  and  outwards,  and  terminate  in  a  point  directed  forward.  A 
single  small  antler  extends  obliquely  inward  from  the  upper  third  of 
the  horn ;  this  antler  in  young  individuals  appears  to  form  a  fork  with 
the  summit,  but  in  the  adult  it  is  placed  about  six  or  seven  inches 
from  the  top  point  of  the  horn,  and  is  more  or  less  developed  according 
to  age  ;  in  the  adult,  and  particularly  in  aged  individuals,  an  imper* 
feet  nodular  spine  extends  from  the  base  of  this  antler  towards  the 
point  of  the  horn,  with  several  irregular  blunt  snags  arising  from  it, 
forming  an  incomplete  kind  of  crown.  27ie  hroio  antler  advances 
directly  forward  from  the  burr,  and  bending  upwards  and  onward.% 
terminates  in  a  point  which,  if  prolonged,  would  meet  the  summit  of 
the  horn,  and  thus  complete  an  almost  perfect  circle. 

•  CalCTxtta  Journ.  Nat.  Hist.,  VoL  III.  p.  401,  PI.  XlU.  XIV. 
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„ A  single  little  snag  sometimes  shoots  out  promiscuously  from  the 
base  of  one  or  other  horn,   more  frequently  from  that  of  the  hrow 

antler. 

"  The  length  of  the  horn  following  the  curve  is  three  feet,  and  that 
of  the  hrow  antler  twenty  inches.  The  circumference  of  the  horn  is 
five  and  a  half  inches,  that  of  the  brow  antler  five  inches,  and  both 
together  form  one  extended  and  uniform  curve  of  four  feet  and  seven 
inches ;  the  horns  spreading  laterally  from  each  other  to  a  distance  of 
three  feet,  and  then  approaching  at  their  bases  to  an  inch  or  an  inch 
and  A  half. 

*^  The  body  in  its  general  symmetry  is  light,  the  limbs  slender  bat 
strong,  the  hoofs  long,  black,  aud  pointed ;  the  head  is  carried  erect ; 
the  tail  short  and  conspicuous  in  the  summer  dress,  but  only  appear- 
ing as  a  short  tuft  in  the  thick  winter  coat. 

"  The  coat  is  thick  and  dense  in  winter,  longer  and  coarser  on  th« 
neck  than  on  other  parts,  forming  a  thick  but  undefined  mane  of 
straight,  harsh,  and  coarse  hair,  five  or  six  inches  long  in  the  winter, 
but  in  summer  the  mane  is  more  defined.  From  the  withers  the  hair 
becomes  shorter,  diminishing  towards  the  tail,  which  in  summer  is 
thinly  clad,  though  in  winter  it  is  covered  with  a  dense  clothing  of 
hair,  in  common  with  all  the  upper  parts  of  the  body.  On  the  face^ 
the  muzzle,  the  limbs,  and  the  external  ears,  the  hair  is  short,  close, 
and  compact ;  on  the  lower  surface  of  the  chest  it  is  coarse  and  short ;  it 
is  thin,  lengthy,  and  fine  on  the  under-parts  of  the  belly.  The  inner 
parts  of  the  thighs  and  upper  and  inner  parts  of  the  forelegs  are  also 
thinly  clad. 

*'  The  colour  changes  from  yellowish  brown  in  summer  to  a  brownish 
grey  in  winter :  during  summer,  brownish  grey  prevails  on  the  face 
and  neck,  becoming  yellowish  brown  on  the  upper  parts  of  the  body, 
the  backs  of  the  ears,  and  the  upper  and  outer  part  of  the  limbs  and 
the  muzzle.  The  belly,  the  inner  parts  of  the  thighs  and  the  forelegs, 
the  under  parts  of  the  lower  jaw,  the  hips,  the  tail,  and  adjoining  parts 
of  the  rump,  are  white  in  summer,  but  the  rump  and  upper  parts 
of  the  tail  partake  of  the  colours  of  the  upper  parts  of  the  body  in 
winter.  The  lower  parts  of  the  limbs  are  light  grey,  the  same  also 
prevails  iiregularly  round  the  eyes,  and  corners  of  the  mouth  and  nose, 
and  lengthy  tufts  of  light  grey  hair  cover  the  inner  surface  of  the  ears.'^ 
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Mr.  Blyth,  as  noticed  above,  considers  the  Cervus  dimorphe  of 
Hodgson  to  be  identical  with  the  species  under  notice ;  but  that  the 
horns  of  the  individuals  figured  by  the  latter  are  abnormal,  on  ac- 
count of  their  being  developed  in  captivity.  Had  not  Mr.  Hodgson 
mentioned,  (as  quoted  hereafter,)  that  his  animal  was  three  years  old 
and  the  horns  perfect,  I  should  have  been  inclined  to  have  considered 
it  as  bearing  its  first  year's  horns. 

The  following  information  was  obtained  during  a  recent  visit  to 
Burmah. 

Lieut.-Colonel  Blake  kindly  furnished  me  with  the  following 
account :  "  As  regards  the  exact  localities  of  the  Tkamyn  I  can  only  say 
where  I  have  found  them  and  where  not.  As  far  as  I  know,  they  do  not 
occur  to  the  south  of  Moulmein,  but  from  within  a  short  distance  of 
Thabyoo  point,  the  south-western  headland  of  the  Martaban  district, 
to  Sittang,  bounded  to  the  eastward  by  the  forest  line,  they  are  found 
in  large  herds. 

"  Again,  on  the  opposite  side  of  the  Sittang  river,  to  the  south  and 
west  of  Pegu,  they  are  also  found  in  large  numbers.  How  far  they 
extend  in  a  westerly  and  northerly  direction,  from  the  mouth  of  the 
Bangoon  river,  and  in  the  Bassein  district,  I  do  not  know,  but  I 
have  heard  that  they  are  common  even  as  high  up  as  Munipore. 

"  From  Pegu  to  the  north  they  are  found  in  very  small  parties,  the 
ground  not  suiting  them,  until  you  cross  the  "  Koon"  creek  or  river, 
the  separating  boundary  between  the  Martaban  and  Thoungoo  districts, 
and  from  this  to  within  a  few  miles  of  Thoungoo  they  occur  in  large 

herds. 

**  Sometimes  the  plains  or  open  spaces  between  the  Eng*  forests  will 
be  covered  with  them,  and  three  or  four  hundred  may  be  seen  at  one 
time.  Under  these  circumstances  they  are  shy  and  very  difficult  of  ap- 
proach. Strange  to  say,  that  although  the  ground  appears  quite  as 
favourable  for  them,  I  have  never  seen  a  single  one  to  the  eastward 
of  the  Sittang  river  north  of  Sittang.  From  the  above,  you  will  see 
that  they  are  gregarious  in  their  habits.  During  the  night,  and  early 
morning  and  evening,  they  frequent  the  plains,  and  where  the  forest 
jungle  is  not  distant,  they  retire  into  it  during  the  heat  of  the  day. 

•  Dipterocarpxis  grandyfolia,  Walliohj  Wood  oil  Tree,  Mason's  Burmah,  edit* 
1860,  p.  493. 
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'^  Their  food,  I  imagine,  consists  of  grass.  I  cannot  call  to  mind 
having  seen  more  than  one  fawn  with  its  mother. 

^'  The  colour  of  the  young,  as  well  as  that  of  the  females,  is  what  is 
termed  light  fawn  colour  (light  mfous  ?)  The  males  are  sometimes 
of  the  same,  and  sometimes  as  dark  as  the  male  of  the  Samhur,  Etisa 
hippelaphus.  I  know  not  if  any  change  takes  place  in  their  coats  with 
the  change  of  seasons." 

Colonel  D.  Brown,  Officiating  Commissioner  at  Motilmein,  has 
noticed  them  to  range  along  both  banks  of  the  Irrawaddy,  on  the 
proper  right  bank  up  to  Meanoung,  and  on  the  left  bank  as  far  as 
Meaday,  on  the  British  frontier,  N.  Lat  19°  40'  E.  Long.  95°  20' 
(approximately).  He  has  also  observed  them  as  plentiful  at  Thecg- 
wen,  near  Bassein,  a  few  at  Padoung  opposite  Prome,  and  to  be  more 
sparsely  scattered  through  the  Therrawaddy  district. 

For  most  of  the  following  information  I  am  indebted  to  the  courtesy 
of  J.  Davis,  Esq.,  Superintendent  of  Police  in  the  Martaban  District, 
an  Officer  well  known  for  his  intimate  acquaintance  with  the  Burmese 
language  ;  hence  his  services  as  interpreter  were  invaluble  when  Bur- 
mese and  Karen  Shikarees  had  to  be  questioned. 

Pioneered  by  him,  early  in  October  last,  I  visited  the  haunts  of 
the  Thamyn  near  Thatore  (a  town  about  40  miles  N.  W.  of  Moulmein), 
and  although,  owing  to  the  dense  nature  of  the  vegetation  covering  the 
plains  at  that  time  of  year,  I  was  only  able  to  see  a  few  scattered 
females  and  young  of  the  second  year,  yet  the  insight  thus  afforded  into 
their  habits  and  economy  more  than  repaid  me  for  the  severe  attack 
of  illness  I  subsequently  incurred  by  exposure  to  the  heat  and  wet. 

This  plain  of  Yengyaing  was  then,  owing  to  the  recent  and  heavy 
falls  of  rain,  one  large  swamp.  Nearly  the  whole  of  its  unbroken 
extent,  which  embraces  an  area  of  14  miles  in  length  with  an  average 
breadth  of  10,  could  be  traversed  in  a  small  canoe,  except  here 
and  there,  where  mud  and  vegetation  combined  obliged  one  to  resort 
to  a  very  unpleasant  system  of  half  wading  in  water,  and  half  stick- 
ing in  deep  slime.  A  continuation  of  this  plain,  broken  up  by  belts 
of  jungle,  extends  for  several  Jiundreds  of  miles  up  the  Burmese  coast, 
and  has  evidently  been  formed  by  the  gradual  retirement  of  the  sea, 
which  at  one  time  doubtless  dashed  its  waves  against  the  Martaban 
and  other  continuous  ranges  of  laterite  hills.  It  is  now,  at  Yengyaing^ 
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some  eight  to  ten  miles  distant  from  the  hills,  and  seems  to  be   still 
retiring,  since  the   water  along  the  coast  of  this   gulf   of  Martaban 
is  very   shallow   and   studded  with  sandbanks.     For    the    primarj 
cause   of    this   we    may   doubtless  look  to   the   immense     amoant 
of  silt  deposit  brought  down  by  the  waters  of  the   Salween,  Beeling, 
Sittang  and  Rangoon  rivers,  all  of  which  discharge  themselves  into 
the  gulf  of  Martaban.     As  the  sea  retires,  a  belt  of  mangrove  jangle 
about  a  mile  in  width  appears  to  travel  with  it,  thus  enclosing  the 
plain  with  a  barrier  of  vegetation  on  one  side  and  the  mountains  on  the 
other.     This  strip  of  mangrove  jungle  gives  cover  to  numberless  hog* 
deer,  tiger,  leopard  and  pig,  but   is  never  entered  by   the    Thamyi^ 
except  where  somewhat  open  \  nor   on  the  other  side  do   they  ever 
attempt  to  penetrate  into  the  mountains.     The  plain  is  intersected  by 
numerous  tidal  creeks  which  in   the  hot   weather,  when  deprived  of 
water  from  the  hills,  appear  to  dry  up  to  a  great   extent,    and   those 
still  open  at  that  time  of  year  contain  no  admixture  of  fresh  water,  so 
that  it  is  evident,  that  for  two,  if  not  three,  months  in  the  year,  the 
ITiamyti  must  be  entirely  deprived  of   fresh  water,  whilst  during  the 
rainy  season,  for  six  months  at  least,  they  may  be  said  to  live  in  water. 
It  appears  wonderful   how  they   can  manage  to   exist  in  sacli  ex- 
tremes of  heat  and    wet.     With  the  exception  of    a  few  stunted 
trees,   and   a   fringe   of  hibiscus  bushes  along  the  creeks,  the  plain 
is  covered  with  nothing  but  grasses  and  paddy,  of  which  latter  both 
the  wild  and  cultivated  varieties  are  abundant :  owing,  however,  to  the 
paucity  of  the  population  and  the  consequent  demand  for  labour  in 
this  immediate  neighbourhoo<l,  perhaps  only  one  fourth  of   the   whole 
area  is  under  cultivation  for  paddy  :  this  crop  succeeds  here  admirably, 
and  the  grain  forms  one  of  the  staple  articles  of  export  from    Moul- 
mein  and  other  Burmese   ports.     The   remaining  three   fourths  are 
covered  with  the  indigenous  uncultivated  plants  which,  in   seasons 
of  scarcity,  are  reaped  and  used  for  food.     This  tract  of  country  forms 
a  vast  grazing  ground  both  for  the  Thamyn,  and  for  large  herds  of 
tame  buffaloes  which   are   during  the  rains  pastured  here  by   the 
Karens,  but  withdrawn  into  the  heavy  jungles  near  the  hills,  when, 
in  April  and  May,  the  whole  of  the  vegetation  on  the  plain  becomes 
parched  np,  or  is  devoured  by  jungle  fires.     At  the  time  of  my  visit 
vast  flocks  of  wadei-s  and  other  water-birds  were  arriving  from  the 
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north,  and  the  creeks  were  filled  with  pelicans  of  several  species ; 
whilst  the  mud  flats  absolutely  swarmed  with  stints,  sandpipers, 
^rets,  and  especially  the  rosy  tantalus.  Here  and  there,  stalking 
gravely  amongst  the  flowering  paddy,  might  be  seen  pairs  of  the  Sams 
crane,  (Qrtu  antigone),  or  a  troop  of  adjutants,  both  of  which  breed  in 
the  neighbourhood.  Occasionally  the  rarer  Javanese  adjutant  was  met 
with,  and  the  Jabiru  stork,  Mycteria  australia. 

The  ratting  season  commences  in  the  middle  of  March  and  lasts 
throughout  April,  to  the  middle  of  May. 

The  female  gestates  nearly  seven  months,  and  brings  forth  her 
young  in  October  and  November,  amongst  the  jungle  paddy  which  is 
then  flowering  or  in  seed,  and  at  its  greatest  height.  The  sexes 
b^n  to  breed  at  about  18  months  old  and  the  female  has  only  a  single 
young  one  at  a  time,  which  frequently  stays  with  its  mother  until 
the  second  year.*  Females  have  only  four  teats.  In  colour  they  are  much 
like  the  female  Sambur,  but  perhaps  a  little  lighter.  The  young  are 
at  first  spotted  or  menilled,  but  this  disappears  with  age.  The  females 
are  hornless.  In  the  second  year  the  young  males  first  begin  to 
acquire  horns  which  are  perfectly  developed  in  March,  and  shed  in 
the  middle  of  the  rainy  season,  that  is  about  September.f  After 
two  years  they  get  two  tines,  and  when  about  seven  years  old  are  ia 
their  prime  with  twelve  tines  (including  the  brow  antler).  The  na- 
tives have  a  vague  idea  that  two  distinct  species,  the  lesser  and  the 
greater  Tkamyn^  are  to  be  found  in  the  same  herds,  distinguishable 
only  by  difference  of  size  in  horns,  and  colour ;  but  this  of  course  is 
to  be  accounted  for  by  the  individual  distinctions  common  to  all 
races  of  animals. 

The  average  weight  of  the  male  is  from  fifty  to  sixty  vis,{  that  of  a 
female  forty  vis. 

Four  men  can  carry  a  male  with  ease,  when  disembowelled  and 
qaartered.§ 

*  The  motlier  will  breed  a  second  time  in  18  months  after  hringing  forth,  so 
that  the  yonng  of  two  seasons  are  not  nnfreqnently  seen  with  their  imrents. 

f  As  noticed  above  by  Blyth  in  M(\jor  Tickcll's  specimen  at  Moulmein. 

The  colonr  of  a  fnll  grown  back  is  dark  brown,  especially  abont  tho  book  and 
neck,  with  nnderparts  lighter.  As  far  as  I  can  ascertain  there  is  no  tmco  of  a 
mane,  and  the  texture  of  the  coat  varies  considerably  with  the  seasons ;  more 
exact  information  on  these  points  is  however  needed. 

t  A  vis  is  equal  to  140  tolahs. 

§  As  noticed  by  Blyth,  the  Burmese  always  quarter  deer  with  the  skin  on. 
The  Karens,  however,  will  not  eat  the  meat,  because  they  think  it  will  breed 
cholera. 


184  Captain  B.  C.  Beavan  on  FanoUa  eldi,  [No.  3, 

The  male  averages  3|  feet  in  heiglit  at  the  shoalder.  The  female  is 
a  little  less  :  the  very  largest  males  do  not  exceed  4}  feet.  The  flesh 
is  much  liked  by  the  Barmese,  and  always  finds  a  ready  sale  in  the 
neighbonring  villages.  It  is  rarely  brought  into  Moulmein.  In  the 
country  the  wholesale  price  of  a  doe  is  Rnpees  3,  and  that  of  a  bnck 
Us.  4,*  which  is  of  course  less  than  the  usual  retail  bazar  rate. 

The  flesh  is  said  to  smell  a  little  about  the  end  of  March  when  the 
weather  is  very  hot,  but  about  November  and  December  it  is  in  good 
condition  for  the  table. 

Their  habitat  and  range,  according  to  Mr.  Davis,  are  as  follows :  In 
the  Martaban  District  they  inhabit  exclusively  the  open  grassy  plains 
between  the  sea  and  the  mountains.  In  the  Pegu  plains  they  are 
perhaps  more  abundant  than  in  any  other  part  of  Bnrmah  ;  next  to  them 
the  Yengyaing  plain  in  Martaban  produces  most ;  near  Rangoon  they 
are  found  in  the  Dallah  plain.  About  Pegu  and  Yengyaing  they  are 
found  in  herds  from  fifty  to  an  hundred  in  the  month  of  March,  bat 
when  hunted,  they  congregrate  much  more,  and  as  many  as  two  han- 
drcd  may  then  be  seen  together.  In  habits  they  are  essentially  gre- 
garious, and  associate  with  no  other  species,  although  hog  deer  aboand 
in  the  grass  and  jungle  along  the  edges  of  the  plain  ;  nor  will  they 
allow  the  tame  buffaloes  to  come  nearer  to  them  than  about  100 
yards.  In  habits  they  are  very  wary  and  difficult  of  approach,  espe- 
cially the  males ;  they  are  also  very  timid,  and  easily  startled.  The 
males,  however,  when  wounded  and  brought  to  bay  with  dogs,  get  veiy 
savage,  and  charge  vigorously.  On  being  disturbed,  they  invariably 
make  for  the  open,  instead  of  resorting  to  the  heavy  jungles  like  hog 
deer  and  Sambur.  In  fact,  the  Thamyn  is  essentially  a  plain  loving 
species,  and  although  it  will  frequent  tolerably  open  tree  jungle,  for 
the  sake  of  its  shade,  will  never  venture  into  any  composed  of  dense 
or  matted  underwood  i.  e.,  bush  jungle  in  contradistinction  to  "  tree 
jungle."  Indeed  I  was  credibly  informed  of  a  large  stag  which,  being 
driven  into  a  comer  of  the  plain  last  year,  by  herd  boys,  with  pamh 
dogs,  and  finding  no  means  of  escape,  took  refuge  in  heavy  jungle 
where  its  horns  got  entangled  in  a  hibiscus  bush,  and  so  was  actualij 
captured  alive.  Its  captors,  however,  soon  put  an  end  to  its  existence 
with  a  sharp  dhar. 

•  The  pricea  qnoted  are  what  a  sUikariy  expects  nsoally  to  realue. 


i 


1867.]  Captain  B.  C,  Beavan  on  Panolia  Eldi\  ISS 

When  first  startled,  their  pace  is  great.  They  commence  by  giving 
three  or  fonr  large  bounds  like  the  axis  or  spotted  deer,  and  afterward* 
settle  down  into  a  long  trot,  which  they  will  keep  up  for  six  or  seven 
miles  on  end  where  frequently  disturbed.  This  is  when  the  vegetation 
on  the  plain  is  comparatively  short.  In  the  rains  they  do  not  go  far 
before  they  find  a  hiding  place  in  the  long  paddy.  Their  powers  of 
leaping  are  highly  developed.  On  the  Yengyaing  plain  alone  there 
are  at  the  present  time  about  a  thousand  head,  on  the  Thatong  plain,  a 
little  further  to  the  north  west,  perhaps  a  hundred  head  only,  which  go 
about  in  small  herds  of  seven  and  eight.  At  Yengyaing  the  annual 
number  killed  amounts  to  about  forty-five,  including  those  bagged  by 
Europeans,  and  about  five  natives  gain  their  livelihood  in  that  place^ 
almost  entirely  by  the  sale  of  the  flesh.  They  are  least  gregarious  in 
the  rainy  weather,  the  females  have  mostly  then  retired  in  twos  and 
thi-ees  into  quiet  spots,  and  the  herds  are  altogether  more  scattered, 
owing  to  the  increased  density  of  the  vegetation.  They  feed  during  both 
day  and  night,  chiefly  however  in  the  early  morning  and  evening,  their 
food  consisting  principally  of  the  jungle  paddy.  During  the  night  they 
do  a  great  deal  of  damage  to  the  cultivated  variety,  treading  dowa 
more  than  they  eat.  They  also  feed  on  grass,  and  on  the  leaves  of  two 
jungle  trees  called  in  Burmese  the  "  Keay"  and  the  "  Thamey,"  th% 
scientific  appellations  of  which  I  am  unable  to  resolve.*  In  a  tamed 
state  they  will  eat^plantain  leaves. 

The  call  of  the  female,  uttered  when  disturbed,  is  a  short  barking 
grunt,  that  of  the  males  is  louder  and  more  prolonged.  It  is  most 
frequently  beard  in  the  rutting  season,  during  which  period  the  males 
have  frequent  and  severe  battles  \  a  pair  have  been  known  to  have 
been  captured  whilst  so  engaged,  with  their  antlers  interlocked. 

*  I  lately  had  a  stag  Panolia  in  coDfinement  for  many  months.  It  was  pat 
oat  every  day  among  capital  pasture,  bnt  invariably  abstained  from  eating  it. 
I  tried  it  with  a  number  of  trees  and  found  that  it  cat  quiokiy  the  leaves  of 
Ficua  venoaaf  religiosa  and  indica,  and  that  the  tender  shoots  and  leaves  of  bam- 
boos were  its  special  favourite.  It  was  kept  close  to  a  tank  in  which  convoU 
vulus  reptwfis  was  growing  luxuriantly,  and  it  was  accustomed  daily  betimes  to 
stand  in  the  water  up  to  its  middle,  and  feed  on  the  leaves  of  this  plant  also. 
It  did  not  appear,  however,  to  be  so  fond  of  the  water  as  the  nearly  aiiined  barot 
singhoj  Rucervus  Duvaucellii.  A  mule  of  tho  latter  species  in  my  possession,  in  the 
hut  season,  used  to  spend  the  greater  part  of  the  day  lying  in  the  water.  Its 
food  also  apparentlv  differs  from  that  of  the  thamyii,  for  it  browsed  on  ooramon 
pasture,  and  while  m  tho  water  fed  on  the  long  straggling  grass  Secrsia  hexa/ndi'a> 
(Editor,) 
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About  the  end  of  Jammry  the  first  jangle  fire  sweeps  over  the 
plain  and  destroys  the  dry  herbage,  leaving  small  patches  here  and 
there  about  the  edges  of  swamps.  The  second  burning  takes  place 
about  the  end  of  March,  and  leaves  scarcely  a  blade  of  grass  behind  it ; 
the  plain  is  then  almost  entirely  bare,  and  the  deer  having  no  cover 
congregate  in  large  herds.  They  are  then  to  be  seen  on  all  sides,  and, 
the  buffaloes  having  previously  withdrawn  to  the  tree  jungle,  are 
left'  alone  in  their  glory,  and,  as  noticed  before  by  Colonel  Blake, 
become  at  this  time  excessively  wary.  From  the  middle  of  February 
until  the  first  showers  fall  at  the  end  of  April  they  apparently  subsist 
without  water,  they  lie  in  salt  swamps  daring  this  period,  and  get  the 
benefit  of  the  heavy  dews  at  night.  Their  only  enemy  appears  to  be 
man,  but  an  epidemic  occasionally  breaks  oat  amongst  them  and  des- 
troys large  numbers.  The  last  occurred  in  1863,  and  some  fifty  or 
sixty  head  fell  victims.  The  cause  of  this  murrain  is  unknown,  it  is 
probably  analagous  to  that  which  yearly  in  Burmah,  during  the  rains, 
creates  such  havoc  amongst  domestic  cattle.  The  Burmese  readily 
^at  the  diseased  ilesh,  and  experience  no  bad  effects  from  doing  so. 
The  disease  attacks  old  and  young  alike,  apparently  causing  great 
emaciation  and  loss  of  strength,  and  the  animal  at  last  dies  of  pure 
weakness.  It  will  probably  be  found  to  be  some  swelling  or  affection 
of  the  throat  and  lungs,  which  prevents  the  animal  from  eating. 

There  seems  to  be  no  doubt  that,  in  Burmah,  this  species  is  gradual* 
}y  decreasing,  and  will,  at  no  distant  date,  be  excessively  rare.  This 
can  be  accounted  for  by  the  gradual  but  steady  increase  of  the  popu- 
lation, and  the  greater  area  of  country  (which  mnst  naturally  increase 
yearly)  which  is  taken  up  for  the  cultivation  of  rice.  Unfortunately 
|or  the  thamyn^  the  whole  of  their  favourite  locale  is  excessively  well 
adapted  to  the  cultivation  of  rice,  and  there  is  no  doubt  that  where 
(he  indigpnous  wild  plant  is  found,  there  also  the  cultivated  variety 
irill  flourish.  The  rice  trade  of  Burmah  is  yearly  increasing  in  e^c- 
tent ;  and  4  few  ye^rs  bid  fair  to  see  the  present  haunts  of  the  thamyn 
^ot  unlike  the  present  state  of  the  greater  portion  of  the  rice  producing 
plains  of  )ower  H^iig&lt  An  intelligent  Burmese  shikarree,  who  has 
beeu  a  hi;»}ter  ff  om  his  youth  upwards  and  is  now  an  elderly  man,  tells 
|ne  that  in  former  years,  before  Martaban  was  taken  by  the  British,  the 
tJ^tmyn  were  much  njore  abundapt  than  they  «re  now,   and  that 
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tlie  natives  used  to  destroy  them  wholesale  at  battues:  a  large 
namber  of  men  woald  assemble  from  the  surrounding  villages  and 
gradually  encircle  three  or  four  moderately  sized  herds  with  long 
strings,  upon  which  plantain  leaves  were  tied  so  as  to  flutter  in 
the  wind.  The  circle  originally  formed  at  some  distance  was  gra- 
dually lessened,  as  the  deer,  afraid  to  pass  the  scarecrows,  got 
gradually  driven  together,  until  they  were  completely  surrounded  and 
at  the  mercy  of  the  hunters.  The  object  was  to  get  them  into  a 
<M)rner  near  the  heavy  jungle,  into  which  if  they  attempted  to  run, 
they  either  became  entangled  or  allowed  their  pursuera  to  get  up 
quite  close.  My  informant  tells  me  that,  in  former  years,  he  has  himself 
seen  as  many  as  150  to  200  killed  in  one  battue.  To  such  a  length 
was  this  system  carried,  and  such  enormous  havoc  thereby  created,  that 
the  Burmese  Government,  fearing  that  the  species  would  be  utterly  ex- 
terminated, wisely  put  a  stop  to  the  practice.  This  shikarree  informed 
me  that  five-and-twenty  years  ago  he  has  seen  as  many  as  five  hun- 
dred head  in  one  herd,  and  his  account  was  confirmed  by  others.  At 
the  present  day,  vast  mounds  of  their  bones,  in  eveiy  stage  of  decay, 
exist  on  the  Thatong  plain,  the  site  of  many  a  battue  in  former  times. 
The  value  of  a  whole  carcass  then  was  only  4  annas  or  \  tical  weight 
of  Burmese  silver,  equivalent  to  eight  or  ten  annas  of  our  coinage  at 
the  present  day  !  Several  intelligent  men  are  now  living  in  the 
vicinity  of  Thatong  and  Yengyaing  who  formerly  took  part  in  these 
wholesale  slaughterings,  and,  like  many  others  of  the  present  genera- 
tion, are  apt  to  look  back  fondly  to  those  good  old  times. 

These  battues  or  hyowine  were  preceded  by  all  sorts  of  ceremonies 
and  sacrificial  rites,  offerings  being  previously  made  to  the  tutelary 
nftts  or  deities  of  the  woods  and  plains,  to  ensure  success.  In  addition 
to  these  battues,  and  the  recent  increase  of  cultivation  and  population, 
we  may  account  for  their  gradual  decrease  by  the  great  increase  that 
has  taken  place,  of  late  years,  in  the  nnmber  and  use  of  fire-arms. 
Nearly  every  Barman  can  shoot,  and  a  large  proportion  have  each 
their  matchlock  or  cheap  Birmingham  gun.  It  is  excessively  diffi- 
cult to  catch  a  ihamyn^  even  a  young  one,  alive,  owing  to  the  open 
nature  of  the  country  which  they  frequent ;  and  several  officers  in 
the  Burmese  Commission  have  for  some  time  past  been  endeavour- 
ing, without    success,  to  procure  young  individuals  of  both  sexes 
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for  the  Zoological  Society  of  London.*  Major  Tickell  had  one 
alive  for  8omc  time  in  Monlmein,  bnt  it  was  eventnally  killed  by 
pariah  dogrg  which  got  into  its  enclosnres  at  night.  My  informant,  the 
aliikarree,  tells  me  that  he  had  one  also  tame  some  years  since;  he 
canght  it  when  about  three  months  old,  fed  it  on  milk  at  first,  and 
afterwards  on  grass  and  plantain  leaves,  and,  after  a  short  time,  it  be- 
came 80  tame  that  it  would  follow  its  owner  about,  and  never  attempt 
to  leave  the  dwellings  of  man  ;  after  an  interval  of  two  years,  it  got  a 
small  pair  of  horns  shaped  like  those  of  the  adult,  but  much  snudler. 
Finally,  like  moeC  pets,  it  met  with  an  untimely  end,  being  stolen  and 
killed  for  food  by  rapacious  Burmese  officials.  From  this  the  species 
appear  to  be  capable  of  easy  domestication,  although  it  is  said  by  some 
invariably  to  pine  away  and  die  after  capture.  The  horns  of  the  species 
are  of  large  size,  and  are  kept  by  the  natives  for  making  handles  for 
sickles.  The  small  ones  are  of  no  value,  and  are  either  thrown  away  or 
cut  up  and  used  as  pegs. 

As  to  medicinal  qualities,  when  a  buffaloe  is  bitten  by  a  snake,  the 
horn  of  the  thamyn  ground  to  powder  is  mixed  with  a  solution  of  the 
leaves  of  the  "  Yekazoon"  (Jpomcea,  sp,  or  convolvulus,)  and  given  in- 
ternally, as  it  is  said  to  cure  the  bitten  animal  immediately.  No  other 
part  of  the  beast  appears  to  be  used  medicinally,  and  the  above  men* 
tioned  nostrum  is  of  no  avail  for  the  human  race. 

In  conclusion,  there  is  one  point  to  which  I  wish  to  draw  especial 
attention,  as  one  on  which  our  information  at  present  is  very  limited. 
It  is  not  known  for  certain  whether  the  thamyn^  in  its  first  year,  has 
horns  without  the  brow  antler,  or  whether  they  are  the  same  as  those 
of  adult  individuals,  but  smaller  and  with  fewer  tynes.  The  pros  and 
cons  on  either  side  of  the  question  are  I  find  about  equal.  It  remains 
for  those  who  have  the  opportunity  of  rearing  the  young  animal  in 
captivity,  or  of  shooting  a  young  one,  to  prove  which  is  the  right  view 
of  the  case. 

*  I  have  since  heard  that  Col.  Phayre  has  one  at  the  present  time  alive  at 
RungooD,  and  Mr.  Qrote  one  at  Alipore,  supposed  to  be  the  young  of  this 
species. 

A  fin©  full  grown  stag  which  I  received  for  Col.  Phayre  is  now  in.  the  Zoolo- 
gioal  Suo.  Gardens,  London. — Editor, 
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Zoological  Notes, 
By  William  T.  Blanford,  F.  G.  8. 
Cor.  Mem.  Z.  S.  Lon. 
[Receired  1 0th  June,  1867.] 
The  following  notes  refer  chiefly  to  the  distiibation  of  various 
animals  in  India  and  Bnrma,  and  to  the  habits  of  a  few  species. 
There  is  much  in  them  which  is  probably  not  new,  more  especially 
'Witl^  regard  to  the  habits  of  animals.     Still  the  subject  is  so  interest- 
ing, and  so  little  studied  by  naturalists  for  want  of  opportunity,  that  I 
trust  these  few  remarks  may  have  some  interest.     All  the  facts  noted 
are  from  personal  observation,  except  where  the  contrary  is  stated. 

1.  The  Lion  in  India,  Mr.  Blyth,  about  2  years  since,  called  atten- 
tion to  the  circumstance  that  lions  had  been  recently  met  with  in  parts 
of  India  in  which  the  animal  had  been  supposed  to  be  extinct.  Since 
that  time,  one  or  two  other  localities  have  been  added  to  the  list  of  those 
in  which  lions  have  been  met  with.  A  paragraph  went  the  round  of 
the  newspapers  rather  more  than  a  year  ago,  in  1860,  to  the  effect 
that  a  lion  had  been  killed  near  Rewah.  An  account  of  the  death  of 
this  animal  was  given  in  the  new  Oriental  Sporting  Magazine ;  and 
again  in  "  Land  and  Water,"  for  December  8th,  1866,  Captain  L^ 
Mesurier  described  the  locality  and  gave  the  dimensions  of  the  skin. 
The  animal  was  killed  by  Messrs.  Lovell  and  Kelsey,  of  the  Jubbulpoor 
railway  staff :  it  was  a  fine  male  v>ith  a  full  niane.  The  dimensions  of 
the  stretched  skin  were  the  following : 

ft.     in. 

From  tip  of  nose  to  end  of  tail, 9    8 

Ditto  to  insertion  of  tail, 6  10 

Ditto  to  hinder  end  of  mane, d     6 

Across  skin  from  fore  toe  to  fore  toe,   ...     6  11 
So  that  the  animal,  when  alive,  probably  measured  rather  less   than 
9  feet  from  the  tip  of  the  nose  to  the  end  of  the  tail,  measured  as 
tigers  usually  are,  that  is,  by  carrying  a  tape  from  the  nose  over  the 
head  and  along  the  middle  of  the  back. 

The  mane  is  specially  mentioned  as  very  full,  the  longest  hairs 
being  about  eleven  inches  in  length,  the  colour  yellow  sandy,  except 
on  the  crown  of  the  head,  along  the  crest,  and  across  the  shoulders, 
where  a  blackish  shade  prevailed,  the  hairs  being  white,-  black  and 
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yellow,  in  about  eqnal  proportions.  The  ears  were  black  on  the 
ontside,  and  the  tip  of  the  tail  was  also  black ;  the  lower  tip  white. 
From  the  dark  colour  of  a  portion  of  the  hair,  there  can  be  little 
donbt  that  this  was  not  an  aged  animal,  although,  from  the  fuUj 
developed  mane,  it  must  have  been  mature,  and  not  a  joung  lion. 
The  spot  where  it  was  killed  was  near  the  80th  milestone,  on  tha 
railway  from  Allahabad  to  Jubbulpoor. 

I  am  indebted  to  Mr.  Grote  for  a  note  from  Oaptain  Le  Mesurier 
confirming  the  above  particulars,  and  adding  the  following,  also 
mentioned  in  the  letter  published  in  ^'  Land  and  Water." 

'^Some  few  years  ago  Mr.  Court,  who  is  now  Oommissioner  of 
Allahabad,  and  a  very  good  sportsman,  disturbed  two  lions  on  the 
rocky  plain  near  Sheorajpdr,  twenty-five  miles  west  of  Allahabad, 
when  he  was  stalking  antelope." 

'^  Two  years  ago  (1864)  Mr.  Arratoon  of  the  Police  shot  at  and 
wounded  a  lion  very  near  Sheorajpur,  and  eventually,  with  native  help, 
stoned  him  to  death,  as  he  had  no  spare  ammunition.  Some  of  the 
members  of  my  staff  saw  the  skin,  and  got  the  story,  nearly  as  I 
relate  it,  from  Mr.  Arratoon,  who  still  holds  a  police  appointment 
somewhere  in  the  N.  W.  Provinces." 

The  last  authenticated  appearances  of  an  animal  now  verging  on 
extinction  in  Central  India  are,  I  think,  sufficiently  worth  presenring 
to  demand  a  record.  The  Sheorajpdr  lion  is,  I  believe,  the  furthest  to 
the  eastward  yet  known  as  having  been  killed  in  the  present  centuiy. 

Col.  Torrens  also  has  written  to  Mr.  Grote  to  say  that  lions  still 
occur  about  Lalatpur,  between  Jliansi  and  Saugor. 

A  few  lions  ap[>ear  to  be  killed  every  year  about  Gwalior  and 
Goona,  but  the  animal  is  scarce,  and,  being  eagerly  sought  after  by 
some  of  the  keenest  sportsmen  in  India,  it  is  rapidly  becoming  scarcer. 
In  the  hot  weather  of  1866  no  less  than  9  lions  were  shot  by  one 
party  in  the  neighbourhood  of  Kota  in  Rajpootana.  My  information 
is  derived  directly  from  one  of  the  sportsmen,  Major  Baigire.  Of  one  of 
these  Rajpootana  lions  I  have  seen  a  coloured  drawing,  taken  imme- 
diately after  death  by  an  excellent  artist.  The  mane  was  very  fine 
and  well  developed,  although  the  beast  was  killed  in  the  hot  weather, 
when  the  mane,  like  the  rest  of  the  fur,  is  doubtlefe  thinner  than  in 
the  winter. 
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From  a  native  I  learn .  that  in  a  recent  beat  in  Bajpootana  (some* 
where  on  the  neighbourhood  of  Kota),  no  less  than  10  lions  were 
tamed  out.  If  this  story  be  tme,  and  I  think  I  have  heard  of  similar 
large  gatherings  amongst  African  lions,  this  animal  occasionally  collects 
in  much  larger  numbers  than  tigers  do.  At  the  same  time  I  do  not 
place  much  faith  in  the  stoiy.  The  largest  number  of  tigera  of  which 
I  ever  heard  as  being  found  together  was  six.  These  were  full  grown 
animals.  Five  I  have  several  times  heard  of.  In  such  cases  all  are 
one  family,  the  old  tiger  and  tigress  and  their  full  grown  progeny. 
A  tigress  not  unfrequently  has  3  or  4  cubs  (I  have  known  the  latter 
number  of  fosti  to  be  taken  from  the  body  of  a  slain  animal)  but  they 
rarely,  I  suspect,  all  attain  to  maturity. 

The  lion  seems  still  to  exist  in  3  isolated  parts  of  Central  and 
Western  India,  omitting  its  occasional  occurrence  in  Bundelkund. 
These  are  (1)  from  near  GwaUor  to  Kotah.  (2)  Around  Deesa  and 
mount  Aboo,  and  thence  southwards  nearly  to  Ahmedabad  and  (3)  in 
part  of  Kattiawar,  in  the  jungles  known  as  the  Gheer.  It  is  possible 
that  isolated  examples  may  yet  remain  in  others  of  its  original  haunts. 

I  may  add  that  the  opinion  expressed  by  Mr.  Blyth  (Cat.  Mam.  in 
Mu8.  As.  Soc.)  of  the  inferiority  in  size  of  the  lion  to  the  tiger  is 
^uite  borne  out  by  all  I  have  heard  on  the  subject.  Major  Baigire, 
one  of  the  best  known  tiger  hunters  of  Western  India^  who  has  also 
killed  more  than  one  lion,  told  me  that  the  muscular  development  of 
the  latter  animal,  as  displayed  in  the  skinned  carcase,  is  decidedly  less 
than  that  of  the  former. 

2.  The  hunting  leopard,  Felts  (oynalurus)  juhatus,  Blyth,  in  his 
catalogue,  gives  the  range  of  this  animal  in  India  as  confined  to  the  west 
and  south.  It  is  found  throughout  the  greater  portion  if  not  the  whole 
of  the  Central  Provinces,  though  everywhere  scarce,  and  I  have  seen 
the  skin  of  a  specimen  killed  near  Deogurh  in  the  Sonthal  pergunnahs, 
and  brought  to  that  station  by  a  sliikaree.  I  think  it  will  be  found  to 
exist,  here  and  there,  almost  throughout  the  Peninsula.  In  Cutch  it 
18  said  to  be  the  only  large  feline  exi^^ting,  but  I  cannot  speak  positively 
on  this  subject. 

8.     The  wild  dog.     Cuon  rutilansj  Pallas. 

The  ordinary  prey  of  these  animals,  who,  as  is  well  known,  hunt 
in  pacl(8,  is  the  B&mbar  (Busa  ArUtotelisy  Cuv.),  the  chital  or  spotted 
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deer  (aocis  maculatiu  Gray),  and  tbe  wild  pig.    Bat  they  attack  higher 
game.  I  have  heard  a  perfectly  authenticated  account  of  their  destroy- 
ing a  young  gaur  {B09  gaurtut),  and  I  myself  found  the  fresh  carcase 
of  a  full  grown  (tame)  huffalo  which  had  heen  killed  hy  them.     Thta 
was  in  the  jungles  east  of   Baroda.     Now  a  huffalo  is  not  an  easy 
heast  to  kill ;  very  few  tigers  will  attack  an  adult.     It  struck  me 
that  the  teeth  of  a  wild  dog  would  scarcely  suffice  to  tear  the  enormonsiy 
thick  skin  of  the  throat  of  their  prey  :  and  on  examining  the  carcase 
I  found  scarcely  the  mark  of  a  tooth  on  the  neck  and  throat,  although 
there  were  many  ahout  the   muzzle.     The  animal  had  evidently  been 
killed  by  tearing  out  its  intestines,  a  portion  of  the  pack  meantime 
holding  the  animal  by  hanging  on,  in  bull  dog  style,  to  his  muzzle 
and  forequarters.     I  suspect  that  they  kill  all  large  animals  in  the 
same   way ;  a  young  sambur,  which   I   saw  on  the   Nilgiris,   had 
apparently  been  killed  in  this  manner.     I  have  heard  from  natives, 
too,  that  this  is  their  mode  of  attacking  tigers.     That  they  do  attack 
and  kill  tigers  is  so  universally  stated  in  India,  in  every  place  where 
the  wild  dog  is  found,  from  the  Himalayas  to  the  extreme  south,  that 

1  do  not  think  its  truth  can  be  doubted,  startling  as  the  assertion 
appears.  Yet,  singularly  enough,  they  never  attack  men  :  at  least  I 
never  heard  of  their  doing  so.  The  wolf,  which,  although  larger,  is 
proportionately  their  inferior  in  strength  and  speed,  and  which  rarely, 
and  in  India,  I  think,  never,  collects  into  packs  as  large  as  those  of 
Cuon  ruUlanSy  not  unfrequently  attacks  men,  though  I  believe  he 
rarely  attacks  an  anim^  of  the  size  of  a  full  grown  sambur. 

BUMINANTIA. 

4.     The  gaur  and  gayal.     Bos  gaurus^  Smith,  and  Bos  pontalis^ 
Lambert.    I  had  the  unusual  advantage  last  year,  and  at  an  interval  of 

2  months,  of  seeing  five  adult  examples  of  both  these  magnificent  bovine 
species  alive.  The  gaur  were  wild  in  the  jungles  of  Nimar,  the  gayals 
were  the  magnificent  tame  specimens  procured  by  Dr.  J.  Anderson  for 
the  Zoological  Society,  and  living  for  some  time  in  the  Botanical 
gardens  at  Calcutta.  There  could  be  little  question  of  the  purity  of 
breed  of  the  latter ;  although  far  more  tame  and  gentle  than  most 
domestic  cattle,  their  symmetry  and  the  regularity  of  their  colouring 
were  those  of  wild  animals. 

There  is,  at  the  first  sight,  a  remarkable  resemblance  between  these 
two  races.     The  massive  proportions,  thick  horns,  short  legs,  immense 
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depth  of  body,  the  dorsal  ridge  terminating  abmptly  about  half  way 
down  the  back,  the  general  colouring,  are  all  characters  common  to 
both.  But  one  or  two  differences  are  immediately  perceived,  and 
others  become  conspicuous  on  closer  examination.  The  most  remark- 
able of  course  are  the  comparatively  straight  and  wide -spreading 
horns  and  the  enormously  developed  dewlap  of  the  gayal,  as  contrasted 
with  the  sharply  curved  horns  and  absence  of  any  dewlap  in  the  gaur, 
and  the  shorter  tail  of  the  former.  But  if  Dr.  Anderson's  specimens 
are  fair  examples  of  the  gayal,  they  shew  that  there  are  several  minor 
distinctions  between  the  two.  In  the  gayals  the  head  is  shorter  and, 
I  think,  altogether  smaller  than  in  the  gaur,  and  the  dorsal  ridge  is 
not  quite  so  high.  In  the  adult  bull  gayal  in  Calcutta,  the  skin  of 
the  back  and  sides  is  almost  naked,  as  in  tha  buffaloes  of  the  plains  of 
India;  this  I  have  never  seen  in  the  gaur.  The  legs  below  the  knees 
too,  which  in  the  gaur  are  dirty  white,  are,  in  these  gayals,  dirty 
yellow.  The  female  gayal  is  darker  in  colour  than  the  cow  gaurs 
which  I  have  seen,  but  as  the  latter  vary  considerably  in  tint,  the 
former  may  possibly  do  the  same. 

I  have  seen  a  good  deal  of  the  gaur  in  the  Satpoora  hills  during  the 
last  few  years.  It  there  inhabits  the  peculiar  thin  jungles  which 
cover  the  trap  rocks  of  Central  and  Western  India.  These  jungles,  as 
18  well  known,  consist  of  tolerably  open  spaces  of  thick  grass  3  to  5 
feet  in  height,  with  small  scattered  trees.  This  grass  is  burnt  at  the 
end  of  the  cold  weather  over  the  greater  portion  of  the  country.  In 
ravines  and  along  the.  banks  of  streams- the  jungle  is  thicker,  but 
elsewhere  there  are  few  places  where  the  trees  are  an  impediment  to 
riding.  The  gaur  feeds  in  these  plains  in  the  morning  and  evening, 
drinking  in  the  evening,  or  at  night,  and  retreating  during  the  day 
either  to  a  shady  ravine,  or,  during  the  hot  weather,  at  least,  to  the 
top  of  a  high  hill,  the  most  breezy  spot  being  apparently  chosen, 
irrespective  of  shade.  So  far  as  I  have  observed,  the  gaur,  like  the 
8&mbur,  never  remains  in  the  vicinity  of  water,  or  drinks,  during  the 
heat  of  the  day.* 

The  ferocity  of  the  gaur  has  been,  I  think,  greatly  overstated.  I 
have  never  heard  of  but  one  well  authenticated  instance  of  an 
unwounded  animal  attacking  man,  though  the  bulls,  like  those  of  all 

*  The  spotted  deer,  on  the  other  hand,  almost  invariably  does  so.  The  &im- 
bore,  I  believe,  only  drink  at  night, 

25 


194  Mr,  W,  T.  Blmford'g  Zoologkal  Notet,  [No.  8, 

large  bovmes,  are  nndonbtedly  dangerous  in  tbe  ratting  season.  In 
general,  the  gaur  is  a  timid  and  rather  stupid  animal,  not  very  sharp 
of  sight,  though,  like  all  ruminants  and,  indeed,  all  wild  mammals, 
gifted  with  strong  powers  of  scent. 

I  haye  never  seen  a  herd  of  more  than  16,  and  ten  to  twelve  is  a 
more  common  number,  the  herd  comprising  one  or  two  adult  balls 
only,  the  remainder  being  cows  and  calves.  The  bulls  remain  apart ; 
either  solitary,  or  in  parties  of  two  or  three.  But  I  have  heard  both 
from  Europeans  and  natives  of  much  larger  gatherings  having  been 
seen.  These  are  doubtless  formed  by  the  union  of  many  herds,  and 
this  habit  of  collecting,  at  particular  seasons,  in  very  laige  numbers, 
appears  common  to  most  raminants  which  habitually  live  in  herds. 
Thus  I  have  seen,  in  April,  at  least  150  spotted  deer  (^Axis  maetdaiiu) 
together,  and  I  have  heard  of  far  larger  numbers  collecting  in  the  hot 
season,  and  I  have  recently  heard  of  similar  assemblages  of  the 
b^rasingha  {Rucervus  Duvctucellit), 

The  cows  of  the  gaur,  as  I  have  already  mentioned,  vary  consider- 
ably in  colour,  being  usually  some  shade  of  brown,  approaching  dun. 
Some,  in  Nimar  and  the  Satppora  hills  at  all  events,  are  of  a  very  red 
tinge,  in  some  cases  approaching  closely  to  the  deep  red  so  common 
in  European  cattle, — ^the  colour  also,  I  believe,  of  the  cow  Banting, 
Bos  sondaiciM.  I  am  inclined  to  think  that  the  colour  is  redder  in 
the  cold  season  than  in  the  hot  weather.  The  usual  tinge  in  the  hot 
season  at  least  is  a  much  duller  brown,  nearly  the  colour  of  the  Nilgiri 
bufifaloes.  From  what  I  have  heard,  the  tint  of  these  Nimar  animals 
may  be  lighter  than  that  of  the  cows  in  the  Western  Ghats  and 
southern  India,  a  circumstance  probably  connected  with  the  much 
greater  exposure  to  the  sun  which  they  must  undergo  in  the  thin 
trap  jungles,  and  also  partly,  perhaps,  accounted  for  by  that  tendency 
which  appears  to  exist  in  most  wild  animals  to  approximate,  in  their 
colour,  the  general  hue  of  their  habitat.  This  is,  of  course,  much 
lighter  in  a  tract  mainly  covered  by  grass,  which  is  dried  and  of  the 
colour  of  straw  for  7  months  of  the  year,  than  in  the  depth  of  the 
evergreen  forests  of  Malabar  and  the  Western  Ghats. 

The  size  of  the  gaur,  great  as  it  is,  is  often,  I  suspect,  exaggerated 
by  unfair  measurement.  Instead  of  measuring  the  true  height,  as  is 
done  with  horses,  the  length  from  the  forefoot  to  the  end  of  the  spinal 
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ridge  is  sabstituted.  A  great  addition  to  the  height  is  also  easily 
made  by  palling  oat  the  foreleg  as  the  animal  lies,  and  by  measuring 
from  the  toe  instead  of  from  the  heel,  especially  if  the  cord  be  curved 
a  little  over  the  side.  Another  plan  I  have  lately  heard  of  is  to 
stretch  a  tape  from  one  forefoot  to  the  other  over  the  back,  and  to 
take  half  the  resulting  length  as  the  height.  When  it  is  remembered 
that  the  measurements  are  made  by  sportsmen,  not  by  naturalists,  it 
will  easily  be  understood  that  all  should  be  taken  cum  grano  and  that 
many  may  be  rejected  altogether.  My  own  impression  is  that  it  is 
as  rare  to  find  a  gaur  exceeding  about  17^  hands  (5  ft.  10  in.)  as  it  is 
to  meet  with  a  tiger  above  10  feet  in  length.  Larger  animals  do 
undoubtedly  exist,  but  they  are  rare,  and  it  is,  I  think,  doubtful  if 
20  hands  (6  ft.  8  in.)  is  ever  reached.  To  judge  from  all  the  horns 
I  have  seen,  the  gaur  of  no  part  of  India  proper  attains  a  larger  size 
than  in  the  Satpoora  hills. 

The  gaur  is  called  ran  pado  in  €k>ozerat  and  rem  hila  by  the  Bheels 
of  Kandesh,  both  words,  like  the  name  commonly  used  throughout 
Central  and  Southern  India,  ran  or  jungli  hyns,  meaning  wild  buffalo, 
which  is  just  as  absurd,  as  the  term  bison  applied  by  Anglo-Indians. 
I  have  even  heard  the  name  arna,  which  of  course  means  the  wild 
buffalo,  applied  to  the  gaur ;  and  the  correct  name  is  rarely  used,  in 
Central  India  at  least,  except  in  the  neighbourhood  of  districts  where 
wild  buffaloes  occur. 

5.     The  wild  buffalo,  Bos  (Buhalus)  huffelus, 

I  think  Blyth  is  in  error  in  restricting  the  range  of  the  aboriginally 
wild  buffalo  to  the  Ganges  valley  and  Assam.  (Cat.  Mam.  As.  Soc. 
p.  163).  Wild  buffaloes  are  completely  unknown  throughout  Webtem 
and  Southern  India,  but  they  are  common  on  the  east  coast,  to  some 
distance  south  of  Cuttack  at  least,  and  throughout  the  jungles  of 
Mandla,  Raipur  and  Snmbalpur,  extending  west  as  far  as  the  Wein  a 
Gunga  and  Pranhita,  and  south  to  the  Godavery  ;  a  few  herds  may 
occur  beyond  these  limits,  but  they  are  very  rare.  My  information  is 
derived  partly  from  my  own  observation,  partly  from  various  sportsmen 
who  have  seen  and  killed  the  animal  in  these  districts ;  and  I  have 
myself  seen  the  spoils.  All  that  I  have  seen  belong  to  the  B,  speiroceroa 
race  of  Hodgson,  with  horns  curving  from  the  base.  My  reasons  for 
thinking  all  these  animals  aboriginally  wild,  and  and  not  feral,  are — 
1st,  the  perfect  symmetry  and  immense  size  of  their  horns.     2nd,  the 
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fact  that  the  tract  inhabited  by  them  is  contignous  to  the  area,  Lower 
Bengal  and  Assam,  inhabited  by  the  undoubtedly  wild  race.  3rd,  the 
circumstance  that  precisely  the  area  mentioned  comprises  the  range  of 
other  animals  also  restricted,  in  India  proper,  to  Bengal  and  the 
neighbourhood ;  e.  g.  Rucervws  duvaiu:eUii  and  Oallus  /errugineiu^ 
concerning  the  distribution  of  which  I  bhall  have  something  further 
to  say  presently. 

6.  The  four-horned  antelope  (Tetracerus  quadricomis,^ 

This  species  is  especially  abundant  in  the  trappean  districts  of 
Western  India,  it  is  one  of  the  commonest  wild  animals  in  Nioiari 
Malwa,  Khandeish,  the  western  part  of  the  Nerbudda  valley,  and 
throughout  the  Taptee  valley.  It  is  also  common  along  the  Western 
Ghats  and  in  the  Konkan  about  Bombay.  It  lives  in  jungle,  and  is 
generally  to  be  found  near  water.  It  is  comparatively  a  solitary  animal, 
and  I  have  never  seen  more  than  four  together,  the  two  parents  and 
their  young.  For  a  long  time  I  was  inclined  to  look  upon  the 
animals  with  only  the  posterior  pair  of  horns  developed  as  a  distinct 
race,  with  lighter  coloured  fur,  and  I  am  by  no  means  satisfied  that 
there  is  not  a  distinction  to  be  drawn.  The  two  horned  specimens,  in 
the  country  I  have  mentioned  above,  are  quite  as  numerous  as  the 
four  horned,  and  although  they  are  fully  adult,  I  have  failed  to  find  a 
trace  of  the  cores  belonging  to  the  anterior  pair  of  horns  on  the  skull ; 
a  specimen  with  all  four  horns  fully  developed  and  pointed  is  rare, 
generally  the  anterior  horns  are  mere  knobs. 

Mr.  Blyth  is,  I  think,  in  error  in  his  catalogue  of  the  Mammalia  in 
Mus.  As.  Soc.  p.  166,  in  applying  the  name  Chikara  to  this  animal 
The  Chikara  or  Chinkara  (the  latter  being  the  correct  name,  bat  the  n 
is  nasal  and  very  little  sounded)  is  the  name  which  I  have  lieard 
universally  applied  to  the  Indian  gazelle,  Antelope  hennettiiy  Sykes.  The 
4-horned  antelope  is  called  Ghousingha  in  Hindee,  as  stated  by  3Ir. 
Blyth ;  it  is  known  by  the  Mahrattas  as  ^*  Benkara"  and  by  the  Bheek 
of  Quzerat  as  Bokra  or  Phokra, 

7.  The  Indian  antelope  and  gazelle.  (AntUope  hezoartica^  Aldr 
and  A,  Betmettii^  Sykes).  Both  of  these  animals  can  exist  without 
water.  The  antelope  abounds  on  the  strip  of  sand  separating  the 
Ghilka  lake,  which  is  quite  salt,  from  the  sea ;  and  on  this  strip  the 
only  fresh  water  is  obtained  from  one  or  two  deep  wells.  The  strip  is 
about  80  miles  long.     I  have  been  assured  by  so  many  people  that 
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sntelopes  do  drink  in  places,  that  I  cannot  absolntely  assert  that  thej 
do  not,  althoDgh  I  snspect  their  visits  to  the  edges  of  streams  and 
tanks  are  rather  for  the  purpose  of  feeding  on  the  green  grass  growing 
there  than  for  drinking.  As  regards  the  Chinkara  or  Indian  gazelle, 
I  qaite  believe  that  it  never  drinks.  I  have  seen  it  in  the  deserts  of 
Sindh*  in  places  where  the  only  water  for  20  miles  around  was  procured 
from  wells ;  and  in  places  in  Western  and  Central  India  where,  in  the 
hot  weather,  the  only  water  is  obtained  from  small  pools  remaining  in 
the  beds  of  streams,  and  around  which  the  tracks  of  almost  every 
animal  in  the  forest  may  be  seen,  I  never  yet  saw  the  very  peculiarly 
formed  tracks  of  the  gazelle,  although  it  frequently  abounded  in  the 
neighbourhood.  The  four  horned  antelope,  on  the  other  hand,  drinks 
habitually.  I  have  seen  it  doing  so,  and  its  tracks  are  constantly  to 
be  found  at  water  holes.  The  Nylgai  drinks,  but  not,  I  think, 
habitually,  except  in  the  hot  weather. 

8.  The  B&ra  Singha,  Rucer\ms  Duvaucellii,  For  some  remarks  on 
the  geographical  distribution  of  this  species  see  farther  on,  under  the 
jungle  fowl.  The  localities  given  by  Mr.  Blythf  are  Upper  Bengal ; 
valley  of  Nepal ;  Assam ;  Nerhudda  territory ;  Eastern  Sunderbuns. 
This  list  requires  slight  modification.  The  animal  occurs,  though 
scarce,  in  Beerbhoom,  and  I  believe,  here  and  there  throughout  the 
Chota-Nagpoor  country,  Sirgooja  and  Chutteesgurh,  and  it  abounds 
in  Bustar,  as  I  have  lately  learned  from  Captain  Glasfurd,  the  Deputy 
Commissioner  of  Sironcha.  It  is  to  be  found  about  Umarkantak,  the 
Bonrce  of  the  Nerhudda,  and  in  Mundla,  but  with  one  exception,  to 
be  presently  noticed,  not  further  to  the  west,  and  it  is  unknown 
throughout  the  greater  portion  of  the  Nerbndda  valley.  Generally 
the  limits  of  its  range  are  very  nearly  those  which  I  have  indicated 
for  the  wild  buffalo. 

Pachtdermata. 

9.  The  Indian  wild  pigs.     Sus  scropha  t 

Mr.  Blyth  has  pointed  out  (J.  A.  S.  B.  ZXIX,  105)  distinctions  in 
the  form  of  the  skulls  of  wild  pigs  in  India,  but  he  has  not  referred  to 

*  The  Sindh  species  may  be  distinct. 

t  Catalogue  of  the  Mammalia  in  the  Mnsenm  of  the  Asiatic  Society,  The 
localities  given  by  Mr.  Blyth  are  in  general  thoroughly  trustworthy,  so  far  as  my 
experience  goes.  I  am  therefore  the  more  anxious  to  currect  them  where  auj 
improvement  is  possible,  a  task  only  practicable  to  those  who  like  myself  hare 
had  opportonities  for  extensive  travelling  in  India, 
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differences  in  colour.  Now  I  have  seen  whole  herds  (or  sonnders)  of 
wild  pigs  which  were  brown  in  colour,  irrespective  of  size  or  sex,  and 
other  herds  in  the  same  region,  all  the  members  of  which  were  black. 
Large  hogs  are  usually  black,  becoming  grizzled  with  age,  bnt  I  have 
seen  a  large  solitary  hog  of  the  brown  species,  which  had  been  just 
killed  by  a  friend,  and  it  was  the  same  colour  as  the  smaller  animals. 
The  brown  race,  so  far  as  my  observations  extend,  is  never  foand 
except  in  bush  or  forest  jungle,  the  black  pigs  are  the  common  wild 
hog  of  the  plains,  bnt  are  also  fre  quently  met  with  in  forest.  These 
may  be  accidental  varieties,  but  it  is  equally  probable  that  the 
dfference  in  colour  is  connected  with  other  distinctions.  I  can, 
however,  only  point  out  the  question  as  one  for  enquiry. 

RoDBNTIA. 

10.  The  Burmese  bamboo  rat,  Rhizomys  castaneuSy  Blyth. — In 
the  Catalogue  of  mammalia  in  Mus.  As.  Soc.  the  locality  of  a  specimen 
received  from  me  is  erroneously  entered  as  South  Arakan.  The  speci'* 
men  was  killed  by  me  at  Prome  in  Pegu.  The  distinction  is 
important,  as  the  fauna  of  S.  Arakan,  and  of  Arakan  generally,  is 
very  different  from  that  of  Upper  Pegu,  though  many  species,  like  the 
present,  are  common  to  both. 

Cetagea. 

11.  The  freshwater  dolphins  of  India  and  Burma  (JPlatanitld). 
It  is  well  kDOwn  that  species  of  Platanista — whether  the  same  or 
distinctjis  less  clearly  ascertained,  occur  in  the  Ganges  and  Brahmaputra 
and  in  the  Indus.  It  is  less  generally  known  that  a  species  abounds 
in  the  Irrawadi.  I  have  seen  them  in  various  parts  of  that  river  from 
near  the  mouth  to  nearly  100  miles  above  Ava,  and  I  was  told  by 
natives  that  they  are  to  be  met  with  as  far  to  the  north  as  Bamo,  the 
Burmese  frontier.  I  was,  however,  never  able  to  obtain  a  specimen. 
The  species  is  very  likely  to  differ  from  that  of  the  Ganges. 

I  cannot  say  if  these  animals  are  found  in  any  other  Burmese  rivers. 
They  may  very  likely  exist  in  the  great  rivers  of  Siam  and  Cambodia, 
and  they  should  be  looked  for  in  the  great  Chinese  rivers.  I  am  pretty 
certain  that  in  India  they  are  only  found  in  the  Ganges,  Brahmapdtra, 
and  Indus,  and  their  tributaries.  I  can  speak  pretty  certainly  of  their 
non-existence  in  the  Brahmini,  Mahanadi  (of  Cuttack),  Godavery, 
Taptee  and  Nerbudda,  and  I  never  heard  of  their  occurrence  in  the 
Krishna  or  Cauvery. 
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Avss. 

12.  Geographical  distribution  of  the  red  and  Sonnerat  jangle  fowls. 
G alius  femi^inous,  Gm.,  and  O,  sonneraiii^  Tern. 

I  regret  very  ranch  having  been  the  means  of  misleading  Dr.  Jerdon 
as  to  the  distribution  of  the  red  jungle  fowl.  I  had  been  told  by  two 
different  observers  that  they  had  seen  and  shot  jungle  fowl  exactly 
like  the  common  barn  door  fowl  in  and  near  the  Eajpihla  hills,  and  a 
third  had  assured  me  that  he  had  seen  specimens  of  two  different 
kinds  of  jungle  fowl  from  the  same  neighbourhood. 

I  have  now  been  through  the  Eajpihla  hills  and  the  western 
Satpooras  pretty  thoroughly,  and  I  am  convinced  that  the  only  jungle 
fowl  inhabiting  those  ranges  is  QaUm  sonneratii.  This  species  is  also 
found  north  of  the  Nerbudda,  in  the  jungles  east  of  Baroda,  and 
around  Chota  Oodipoor,  but  how  far  it  extends  to  the  north  and  north- 
west I  cannot  say.  It  is  not  improbably  to  be  found  in  the  Aruvelli 
range  and  perhaps  about  Mount  Aboo.  It  occurs  throughout  the 
Satpoora  hills,  north  of  Kandesh,  and  indeed  throughout  the  Taptee 
valley.  Farther  south  I  have  recently  shot  it  in  the  jungles  just  east 
of  Ghanda. 

Jerdon  mentions  its  occurrence  at  Pachraurri,  where,  however,  I 
learn  from  Lieut.  J.  Forsyth  that  G.  ferrugineus  also  occurs.  I  am 
indebted  to  Lieut.  Forsyth  for  the  following  most  singular  fact  with 
reference  to  the  limits  of  the  latter  species.  He  tells  me  that  it  is 
precisely  conterminous  in  the  hills  south  of  the  Nerbudda  with  the 
B&ra  Singha,  Eucervua  Duvaucdlii^  and  the  Sdl  tree,  Shorea  rohueta. 
The  western  limits  of  the  great  belt  of  S4l  forest  which  covers  so  large 
a  portion  of  Eastern  India  is  in  the  Mundla  district,  and  there  b&ra 
singha  and  red  jungle  fowl  also  occur.  The  sdlis  not  found  in  Western 
India ;  but  there  is  one  spot  in  the  Deinwa  valley,  just  under 
Pachmurri,  where  a  patch  of  sal  forest  occurs,  and  there,  and  there 
only,  the  red  jungle  fowl  and  the  b&ra  singha  are  met  with,  although 
the  nearest  spot  to  the  eastward  where  the  three  again  recur  is  150 
miles  off.  Lieut.  Forsyth  adds  that  the  two  kinds  of  jungle  fowl  meet 
on  the  plateau  at  Pachmurri  and  he  has  shot  both  there.  When  in 
charge  of  the  forests,  he  has  traversed  the  whole  of  the  jungle  tracts 
south  of  the  Nerbudda,  and  can  speak  positively  as  to  the  above  very 
curioas  circumstance.     It   would  be    very  interesting  to    ascertain 
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whether  any  other  animals  or  plants  have  a  similar  distribution.  The 
only  hypothesis  which  appears  to  account  for  the  existence  of  an 
isolated  colony  of  eastern  forms  like  this  is  to  suppose  that,  like  a 
geological  outlier  they  were  formerly  connected  with  the  present  main 
range,  and  that  they  existed  throughout  the  intervening  area  in  which 
they  are  now  no  larger  found. 

To  the  south,  the  range  of  thc'h&ra  singha  and  red  jungle  fowl 
appears  again  to  coincide  with  that  of  the  s&l  tree.  I  have  mentioned 
above  the  occurrence  of  the  b^ra  singha  in  Bustar,  where  Jerdon 
found  both  kinds  of  jungle  fowl  together,  and  where  the  s^  tree  is 
also  met  with.  Gallus  ferru^ineus  does  appear  to  reach  the  Godaveiy 
further  east,  as  I  heard  one  crowing  not  long  since  in  the  gorge  through 
which  the  river  runs  about  50  miles  above  Rajahmundry. 

13.     Distribution  of  the  black  and  painted  partridges,  Franeolinm 

m 

viiJfjfarMj  Stephens,  and  F»  picfus  Jerd.  and  Selby. 

Jcrdon,  Birds  of  India,  pp.  659,  562,  leaves  the  relative  distribution 
of  these  two  species  to  the  west  somewhat  undefined.  I  haye  only 
seen  or  heard  of  I\  vulgaris  in  Bind.  F.  pictus  abounds  throughout 
eastern  Guzerat  near  Baroda  and  Surat,  and  I  believe,  extends 
throughout  Kattiawar.  It  also  occurs,  though  less  commonly  in 
Cutch,  wheie  I  have  seen  it. 

Reptilia. 
The  garial  (GaviaUs  gangeticus,) 

This  crocodile  is  generally  supposed  be  confined  to  the  Ganges  and 

Bralimaputra  \Yith  their  tributaries.    It  is  found  also  in  one  other  river 

running  into  the  Bay  of  Bengal,  the  Mahanadi  of  Cuttack.     It  does 

not,  however,  appear  to   range  further  south  and  is  unknown   in  the 

Godavery.     It  is  wanting  in  the  Nerbudda  and  other  rivers  which  fall 

into  the  sea  on  the  west  coast.*     It  is  also  unknown  in  Burma. 

•  I  have  been  recently  informed  on  good  authority  that  it  exists  in  the 
Indus.    Editok. 


^^^^^i^^^^^m^0m^^^^0^0m0^^t^ 


1867.]  Dn  Verchdre  on  the  Geology  ofKashmvr.  201 

Kaihmiry  the  Western  Himalaya  and  the  Afghan  MowUains,  a 

Geological  paper,  by 

Albert  M.  Verohere,  Esq.  M.  D. 

Bengal  Medioal  Servioe,  with  a  note  on  the  fossils  by 

M,  Edouard  de  Verneuil, 

Membre  de  I'Acad^mie  das  Sciences,  Paris. 

(Continued  from  page  115,  of  No.  XI.  1867.) 

• 

In  April  1864,  I  sent  a  box  of  fossils,  mostly  from  Kashmir,  to 
Professor  Faire,  of  Geneva.  M.  Faire  kindly  forwarded  these  to  M. 
B.  J.  de  Vemueil,  who  was  good  enough  to  examine  them  carefully, 
and  to  write  a  most  interesting  note,  of  which  a  translation  is  now 
given.  ' 

Some  of  the  fossils  represented  in  the  Plates  were  not  sent  to  Pro- 
feasor  Faire,  and  some  which  were  sent,  are  not  figured  here ;  the 
numbers  at  the  head  of  some  of  the  paragraphs  of  M.  de  Vernueil's 
note  refer  to  the  fossils  represented  in  the  Plates. 

Note  on  the  fossils  fortoairded  by  Mr.  Ybbohbeb,  by  M.  Edouabd  dm 
Yernuiil,  Member  of  the  Academie  des  Sciences,  dec.  &c. 

The  largest  of  the  two  specimens  sent,  of  which  the  matrix  is  a 
dark  brown  limestone,  belongs  to  the  Frodttctus  SemireticulatuSf 
(Martin),  one  of  the  most  characteristic  species  of  the  carboniferous  lime- 
stone, in  Europe,  in  Russia  and  in  America.  This  species  has  been 
brought  from  the  south  of  the  Oural,  and  Mr.  Tchihatcheff  has  found 
it  in  Siberia  in  the  Altai  mountains. 

A  specimen  of  Praductus  costatus  (Sowerby).  This  is  a  species 
scarcer  than  the  preceding.  The  specimen  from  India  shows  well  the 
characters  of  the  species  such  as  they  are  figured  by  Sowerby,  whilst 
those  from  Missouri,  figured  by  M.  de  Konnick,  do  not  possess  the 
large  and  thick  ribs  which  characterise  the  original  species.  The  Pro- 
ductiis  costatus,  first  found  in  England,  does  not  exist  in  •Continental 
Europe,  except  in  Russia  where  I  found  it  in  the  government  of  Toula. 
Some  Russian  authors  mention  it  from  the  government  of  Tiver  and 
of  Kalonga. 

Producius  Humboldti  (D'Orbigny).  This  species  is  very  like  P. 
Granulosus  (Phillips)  and  P,  Eeberti  (Vemueil,  Bull.  Soc.  Geolog.  de 
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France,  Vol.  XII.  p.  1180).  It  is  distinguished  from  this  by  its  well 
marked  sinns,  and  its  fine  and  nnmeroas  spines  strewed  without  order  on 
the  surface  and  not  forming  concentric  series.  The  P.  Huniboldti  is 
mentioned  by  Keyserling  as  having  been  found  by  him  in  the  car- 
boniferous limestone  of  the  Soiwa,  an  affluent  of  the  river  Petchora 
on  the  western  slope  of  the  north  of  the  Oural.  Mr.  Davidson  has 
thought  proper  to  make  a  new  species  which  he  calls  P.  Purdoni  Xpn 
some  Carboniferous  Brachiopoda  collected  in  India  by  A.  Fleming  and 
W.  Purdon  in  1848  and  1852,  Quarterly  Journal  of  the  Geol.  Soc.  of 
London,  PI.  2  fig.  5,  1862)  based  on  specimens  similar  to  those  under 
examination,  and  which  came  from  Chederoo  and  Moosakhel  (Salt 
Range,  A.  M.  V.).  He  gives  a  drawing,  under  the  name  of  P.  Hum- 
hohUi,  of  a  species  on  which  the  spines  are  fewer  and  confusedly 
arranged  in  quincunces,  and  of  which  the  sinus  is  very  slight  and  only 
visible  near  the  front  of  the  shell.  I  would  regard  this  rather  as  the  P. 
pustulostis. 

Productus  Cora,  (D'Orbigny).  Two  good  specimens  possesang  wdl 
the  characters  of  the  species. — ^Discovered  first  in  the  Bolivian  plateau 
by  D'Orbigny.  This  species  is  one  of  the  most  characteristic  of  the  car- 
boniferous limestone  in  England,  in  Belgium,  in  Spain  and  in  Russia. 

At  the  time  I  found  it  in  the  last  named  country  D*Orbigny  had  but 
jnst  described  it ;  I  did  not  know  his  work,  and,  as  this  shell  varies  much, 
I  had  made  two  species  of  it  under  the  names  of  P.  TenuUtriatus  and 
P.  Neflediwi.  It  is  found  on  both  slopes  of  the  Oural,  and  also  in  the 
white  carboniferous  limestone  of  the  plains  of  Russia  at  Sterbita- 
mak  on  the  river  Oka,  and  in  the  carboniferous  region  of  Douety. 
Finally  it  is  also  mentioned  in  North  America.  .It  has  therefore  a 
great  geological  range. 

Four  specimens  of  Productus.  That  in  the  black  limestone  and 
brought  from  Kashmir  is  the  P.  Flemingii  or  Longispintts  or 
Lohatus  (three  names  of  the  same  animal).  It  is  one  of  these  Pro* 
ducti  largely  distributed  on  the  globe.  It  has  been  found  on  the 
Mississipi  in  the  state  of  Ohio  and  in  Kentucky.  It  exists  in  Eng- 
jand,  in  Spain,  and  in  Belgium.  Messrs.  Keyserling  and  Murchison  and 
I  have  found  it  in  the  governments  of  Tiver,  Kalonga,  on  the  Dcnetz 
as  well  as  on  the  river  Belaja  near  the  glacial  sea.  The  speci- 
mens from   the   white  limestone  of    the    Kafir- Kote  are  a    distinct 
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variety,  remarkable  for  a  pretty  considerable  number  of  tabular 
spines,  and  by  the  large  size  of  its  longitudinal  striae,  which  are 
often  well  marked. 

Four  specimens  of  a  small  species  which  differs  from  the  P. 
Longispinus  or  lohatus  by  the  want'  of  lobes  and  of  a  sinus  on 
the  middle  of  the  greater  valve.  It  is  perhaps  the  P.  AculeatuSj 
(Martin),  bat  the  specimens  are  not  good  enough  to  be  determined 
rigorously. 

Very  small  specimens  of  Producttts  which  are  perhaps  the  young 
of  the  P.  longispiims  or  of  P.  Boliviensis,  (D'Orbigny),  of  which 
Keyserling  found  a  valve  in  the  carboniferous  limestone  of  the 
basin  of  the  Petchora  (government  of  Archangel).  It  is  characterised 
by  well  detached  ears. 

Two  specimens  of  AtkyrtSj  without  the  test  and  too  imperfect  to 
allow  of  their  being  determined  (Terehratula  Subtilita,  Halls?) 

Four  specimens  of  a  species  of  Aihyria  which  is  perhaps  new.  It 
belongs  to  the  class  of  Terehraiulae  with  concentric  strise  and  internal 
spires,  called  by  D'Orbigny  Spirigera  and  by  M'Coy  Athyris  (a  name, 
let  as  remark,  which  means  the  reverse  of  what  exists,  since,  instead  of 
being  imperforate,  these  species  have  a  round  hole  on  the  beak). 
This  species  from  Kashmir  approaches  the  A.  Amhigua,  (Sowerby),  and 
the  A .  Globulosa,  (Phoill.),  but  it  is  more  transverse  and  the  beak  is 
more  detached  and  sharper.  It  may  be  called  A,  Buddhiatay  as  proposed 
by  Mr.  Verchere.  The  -4.  Ambigua  is  found  in  Russia  in  the  carboni- 
ferous limestone,  but  is  rare  there,  whilst  it  is  common  in  England. 

Two  specimens,  of  which  one  is  perhaps  a  variety  of  the  T.  Subti- 
lita,  (Hall*)  or  the  T,  Suhtilita  itself.  The  other  appears  to  me  to  be 
an  Athyris  Eoysaii J  (Vemueil),  discovered  by  myself  in  the  carbonifer- 
ous limestone  of  Belgium.  When  this  species  is  well  preserved,  the 
shell  is  seen  to  be  covered  by  a  pilose  investment  or  coating,  consisting 
of  very  fine  spines  continuing  the  lines  of  growth.  The  specimen  I 
possess  presents  traces  of  this  structure  in  the  shape  of  a  pubescence 
of  very  fine  hairs. 

Three  specimens  in  a  bad  state  of  preservation,  which  are  probably 
merely  varieties  of  the  A.  RoysiL 

*  The  Terchratula,  Suhtilita  is  a  specios  of  Hall,  found   in  the  carhoniferous 
of  the  Great  Salt  Lake  in  America.    Mr.  Davidson  mentions  it  from  lodia. 
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One  more  specimen  of  the  same  species. 

Two  specimens  of  a  Terebratula  which  is  probably  new,  bat  the 
specimens  are  not  good  enough  to  be  determined. 

Six  specimens  of  a  Spirifer  which  appears  to  me  to  be  new.  At 
fir8t  sight  one  would  take  it  for  the  8.  Trigonalisy  (Martin),  but  it 
differs  from  it  by  the  narrowness  of  the  sinus,  and  by  the  want  of  folds 
in  that  part  which  most  commonly  shows  some  of  them,  more  or  less 
well  marked,  iu  the  Sp.  Trigonalis,  The  narrowness  of  the  sinns  re* 
minds  one  of  the  S.  Mosqxienais,  of  Kussia. 

Spirifcrina  nearly  allied  to  the  S.  Octoplicata^  (Sow.),  and  stiU  more 
to  the  Sp.  Cristata  of  the  Zechstein,  two  species  which  Mr.  Davidson 
unites  into  one.  This  author  figures  the  8,  Octoplicata  among  the 
fossils  of  India.  The  specimen,  which  is  marked  No.  16,  has  narrower 
ribs  and  broader  furrows  than  the  specimens  figured  by  Davidson. 
On  another  are  admirably  well  seen  the  granulations  peculiar  to  the 
genus  8piriferina  of  the  lias,  and  to  the  Permian  and  Carboniferous 
species  under  notice.     PI.  I.  ^^.  2,  a,  b,  c,  d. 

Great  Cardiniay  perhaps  new.     PI.  YI.  fig.  2. 

Two  specimens  of  Gardinia  bearing  a  distant  likeness  to  the  C  Oralis 
(Martin,)  0.  Uni/ormis  of  the  Carboniferous  of  England  and  also  to 
the  (7.  Ligteri  Unto  (Sowerby,)  of  the  Lias. 

M.  de  Koninck  has  figured  a  shell  very  similar  to  this  under  the 
name  of  8olenopsis  imhricataj  (Descrip.  of  new  fossils  from  India,  dis- 
covered by  A.  Fleming,  by  de  Koninck,  Quart.  Journal  of  the  GeoL 
Boc.  vol.  19  PI.  lY  fig.  8.)  obtained  from  the  carboniferous  limestone 
of  Varcho,  (Vurcha,  Salt  Range,  Punjab.  A.  M.  F.) 

Avicuh'Fecten  dimmilia  (Pecten  id,,  Fleming),  This  specimen 
reminds  one  of  the  Pectea  EllipticuSj  (Phillips),  which  is  found  in  the 
Carboniferous  of  Russia. 

Axinus,  sp.  nova.  This  shells  resembles  much  the  Axinus  obeeums^ 
(Sow.  Schtzodusy  King,)  of  the  magnesian  limestone  or  Permian  of 
England.  It  has  also  some  distant  likeness  to  the  A.  Carhonctrim 
(vernus)  Sow.  Geol.  Transac.  vol.  V.  pi.  38. 

Fenestella  Sykesi,  Koninck,  Quart.  Joum.  vol.  19,  pi.  L  fig.^ 

Fenestella  megastoTna,  Koninck,  Quart.  Joum  vol.  19,  pL  L 

Fenestella.     Undetermined.     PI.  V.  ^g.  1. 

A  very  pretty  species  which  I  do  not  know.     Perhaps  the  Vincu- 
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laria  muUangularia  (Postlock).  It  is  to  be  regretted  that  the  surface  is 
not  seen  and  that  the  branches  are  split  in  two. 

lAihostroiion  fioriformey  Fiem«  a  common  enough  species  in  Russia 
in  the  carboniferous  ;  found  also  in  England.  > 

Michelinia  or  Beaumontia.     Ill  preserved  specimen. 

JBhyllopora  cribellum,  Konnick,  Quart.  Journ.  vol.  19.  pi.  I  fig.  2. 


List  of  species  which  have  been  identified  from  the   specimens  sent 
by  Mr.  Verchere. 

1.  Froductus  Semireticulatus^  Maitin. 

2.  „         Costatus,  Sow. 

3.  „        Eumholdtiiy  D'Orbig. 

4.  „        Cora,  D'Orbig. 

5.  „        Fleming ii,  Sow.  =  P.  Longupinua  and  P.  Lohatus^ 

Vemueil. 

6.  „         Aculeatus,  Sow. 

7.  „        BoUviensis,  D'Orbign. 

8.  Aihyris  amhigua  f     Sow.  (perhaps  Sp,  hova), 

9.  ly        RoyssU^  Vemeuil. 

10.  „  Terehratula  Siibtiltta,  Hall. 

11.  Spirifer  Vercheriy  Vemeuil  (new  species,   nearly  allied  to  the 

S.  Trigonalis,  Martin,  but  distinct). 

12.  Spiriferina  Ocioplicaiay  Sow. 

13.  Ccvrdvnia  ovalis  f     Martin. 

14.  Solenopsis  imbricataj  Konn. 

15.  Aviculo-pecten  dissimilwy  Flem. 

16.  AxinuSy  Sp.  nova  (nearly  allied  to  A.  OUcurm  of  the  Gechstein) 

17.  Fenestella  Syhesiiy  Konn. 

18.  „         Megastomay  Konn. 

19.  Vincutaria  multangularis  f     Postlock. 

20.  lAthottrotion  fioriformey  Flem. 

21.  FhyllopoTa  cribellumy  Konn. 

Bemarks, 

Several  notes  on  fossils  collected  in  India'^ave  been  published  lately  ; 

the  fossils  were  forwarded  by  Messrs.   Fleming  and  W.  Purdon  and 

more  recently  by  Captain  Godwin- Austen.     These  publications  are  Ist, 

Davidson's  Memoir  ^'  On  some  Carhoni/erous  Brachiopoda  collected  in 
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India  by  A.  Fleming  and  W.  Pardon,  Qaart.  Jonmal,  vol.  XVIII.  p.  25 ; 
2  plates.  2ud,  Description  of  some  fossils  from  India  discovered  by  J. 
Fleming,  by  Dr.  L.  de  Koninck,  Quart.  Joam.  vol.  XIX.  with  8  plates 
on  which  are  figured  among  others  some  very  cnrious  goniatites.  3rd, 
Oeological  notes  on  part  of  the  N.  W.  Himalayas,  by  Capt.  Godwin- 
Austen,  with  notes  of  fossils  by  T.  Davidson,  B.  Etheridge  and  P. 
Woodward.  It  is  only  an  abstract  of  the  memoir,  withont  plates. 
Capt.  Godwin-Austen  followed  thp  Carboniferous  limestone  along 
the  foot  of  the  mountains  at  the  north  of  the  valley  of  Kashmir 
as  far  as  Ishmalabad.*  The  carboniferous  series  is,  according  to 
Capt.  G.  Austen,  as  follows,  from  the  highest  to  the  lowest.  1st 
Layers  with  goniatites  more  or  less  analogous  to  the  ceratites  of  the 
Musckclhalk.  These  layers  are  the  highest  of  the  carboniferous 
formation.  2nd.  Below  is  found  a  compact  limestone  poor  in  fossils ; 
3rd,  argillaceous  series  ;  4th,  limestone  rich  in  fossils,  Prodw^us^  dbc. 
5th  quartzite. 

As  early  as  1850,  Sir  Roderick  Murchison  had  shown  me  some  of 
the  fossils  sent  by  Mr.  Fleming,  and  I  had  identified  the  P.  Cora^ 
costatus,  Flemingi^  the  Athyris  Roysii^  Orthis  cremistria^  &c- 
Quart.  Journ.  vol.  7,  p.  39.  At  the  same  epoch  Dr.  Falconer  and 
Major  Yicary  had  announced  the  existence  of  palaeozoic  fossils  in 
the  mountains  which  separate  British  India  from  Kabul,  as  remarked 
by  Sir  R.  Murchison,  Quart.  Journ.  vol.  "VH.  p.  38.  In  1852,  Mr. 
A.  Fleming  published  his  observations  on  the  Salt  Range  in  several 
letters  addressed  to  Sir  R.  Murchison,  Quart  Journ.  vol.  IX.  p.   189. 

All  the  fossils  collected  by  Mr.  Fleming,  Mr.  Purdon,  Captain 
G.  Austen  and  Dr.  Yerchere  belong  to  the  carboniferous  formation. 
Captain  Strachey  alone  has  proved  the  existence  of  more  ancient  rocks 
(in  a  palseontological  point  of  view.)t  He  sent  to  London  a  series 
of  fossils  collected  in  the  mountains,  from  17  to  18000  feet  above 
the  sea,  which  separate  Thibet  from  the  British  provinces  of  Kamaon 
and  Garhwal.     I  have  identified  among  these  fossils  some  Asaphutt 

*  Capt.Gordon-Aasten  and  'myself  visitod  the  localitiee  referred  to  in  the 
geological  notes,  daring  a  tour  we  made  together  in  the  aatumn  of  1863.  We 
thought  at  one  time  of  writing  a  memoir  in  collaboration,  but  having  been  sent 
to  the  extremes  of  India,  wo  arranged  our  notes  separately.  A.  M.  V. 

f  In  the  present  paper  are  figured  a  few  Cystoids  which  ore  in  all  prob^i* 
Uty  Silurian,  see  Pi.  YIII.  fig.  61  and  62. 
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Lychas,  IJlcentis,  Cheirurus,  Orthoceras,  <fec.  all  characteristic  of  the 
Lower  Silurian.  In  the  npper  part  of  the  heds  Captain  Strachey 
found  goniatites,  ceratites  and  even  ammonites,  which  remind  one 
much  of  the  Trias.  So  far,  therefore,  two  of  the  four  great  divisions 
of  the  Paliezoic  formation  have  become  well  known  in  the  Himalaya, 
viz.  the  Silurian  and  the  Carboniferous.  The  Devonian  will  be 
found  also,  for  we  have  received  from  a  Missionary  travelling  in 
China  three  species  of  Brachiopoda  characteristic  of  the  Upper 
Devonian  rocks,  among  others  the  Terebratula  Cuhoides.  These 
fossils  have  been  presented  this  year  to  the  Acad^mie  de  Sciences 
de  Paris.  Mr.  Davidson  has  also  figured  and  described,  as  received 
from  China,  brachiopoda  which  also  are  characteristic  of  the  Devonian, 
among  other  the  Spirifer^  Vemeuil.  The  discovery  and  detemiina* 
lion  of  the  Devonian  in  the  Himalaya  requires  attention  and  research. 

I  have  further  to  remark  how  great  is  the  analogy  between 
India  and  Russia  ;  I  have  found  in  this  last  country  most  of  the 
species  which  Mr.  Yerchere  has  found  in  the  Himalaya.  Russia, 
the  Oural  and  the  Altai,  are  connecting  links  between  England  and 
India. 

In  terminating  this  note,  we  wish  to  observe  that  if,  according 
to  Mr.  Verchere,  the  coal  measures,  (which  should  be  superior  to 
the  carboniferous  limestone),  are  wanting  in  India,  this  want  is 
one  more  resemblance  with  Russia,  for  in  all  the  carboniferous 
zone  which  extends  from  Moscow  to  Archangel  the  carboniferous 
limestone  is  never  covered  in  by  coal  measures.  There  has  been 
a  slow  upheaving  motion  of  the  ground,  which  has  raised  the 
strata  above  the  sea-level,  without,  however,  otherwise  disturbing 
them,  at  the  epoch  when  in  other  countries,  the  coal  was  being 
deposited.  It  is  in  the  south  of  Russia  only  (the  Douetz),  and  in  a 
few  localities  on  the  western  slope  of  the  Oural,  that  coal  measure 

deposits  are  to  be  found. 

(Signed)        Ed.  bb  Ykbneuil. 
Paris,  21st  Nov.,  1864. 
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FOSSILS. 
Silurian. 

Sphccronites  up.  PI.  VIII.  fig  5. 

Perfectly  globular  ;  covered  with  small  rounded  warts  sharply 
defined.  The  whole  shell,  between  the  warts,  is  pierced  vnth.  minate 
pores.     No  trace  of  plates  ;    no  month  nor  stalk-scar  visible. 

Found  in  the  rocky  plains  at  the  foot  of  the  Masha  Brum,  Eora^ 
koram  Chain. 

Splicrronites  sp.  PI.  VIII.  ^g  6. 

Proposed  name  of  a  new  species  :  8.  Ryallii^  Verch, 

Globular.  Large  warts  well  set  apart  and  not  very  sharply  defined. 
The  whole  shell  is  covered  with  pores.  No  mouth.  A  stalk-stem 
very  conspicuous. 

From  the  same  locality  as  the  preceding.  Name  proposed  in 
honour  of  Mr.  Ryall,  6t.  Trig.  Survey,  who  discovered  the  shell. 

Sphoeronltes  sp.  PI.  IX.  ^g.  1. 

Depressed.  No  warts  or  spines  ;  no  plates  or  traces  of  plates,  no 
stalk- scar.     The  whole  surface  pierced  by  minate  pores. 

Same  locality. 

Cakbonitsrous. 

Zeawan  Beds, 
Cephalopoda. 

Nautiltts  FlerningianuB^  DeKon, 

Journal,  Geological  Society,  Vol.  XIX.  Part  I,  No.  73,  p.  15- 
PL  Vm.  fig.  2.  A  fragment  of  this  shell  was  found  at  Zeawan, 
Kashmir. 

Nautilus  FavranuSy  Verdi.,  n.  sp, 

A  very  largo  globular  Nautilus,  eleven  inches  across  the  mouth. 
Perfectly  smooth  and  inornate.  Siphon  large  and  central,  formed  by 
a  series  of  dilatations,  giving  it  a  beaded  appearance. 

Rotta  Roh  in  the  Punjab. 

Orthoceras  sp. 
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Zowoor  and  Zeawan  in  Kaslimir. 

Gastsbopoda. 

Macrocheilus  Avellanotdes^  DeKon. 

Jonmal,  Geological  Society,  Vol.  XIX.  No.  78,  p.  10.  PI.  Ill 
fig.  4.     Botta  Roh. 

Dentalium  Herculeum,  DeKon, 

Op.  Cit.  p.  8.  PI.  IV.  figs.  10,  11  <fe  12.  Several  specimens 
were  fonnd  in  the  Botta  Roll,  but  none  in  Kaslimir. 

Trochui  sp. 

Some  large  specimens  of  Trochus,  four  inches  across,  were  found  at 
the  Rotta  Roh,  Punjab. 

Lamellibranghiata. 

Anomia  Lawrenciana,  DeKon, 

Journal,  Geological  Society,  Vol.  XIX.  p.  6.  PI.  IV.  figs.  7,  8  &  9. 
Found  in  the  Rotta  Roh,  but  not  in  Kashmir. 

Braohiopoda. 

Terehratula  sacculus,  Martin. 

Journal,  Geological  Society,  Vol.  XXII.  p.  40.  PI.  II.  fig.  1. 
Found  at  Zeawan  Zowoor  and  Bams,  Kashmir. 

Remark,  A  few  other  species  of  true  Terebratulee  were  found  in 
the  Zeawan  group  of  Carboniferous  limestone,  but  I  am  unable  to 
identify  them  at  present. 

Spirifer  Vercheri,  de  Vemeuil,  new  sp,  PI.  I.  figs.  1,  la. 

See  M.  de  Vemueirs  note. 

Bams  in  Kashmir.     It  has  been  found  in  Spiti. 

Spirifer  striatus^  Martin, 

Journal,  Geological  Society,  Vol.  XVIII,  No.  69,  p.  28.  PI.  I. 
£gs.  9  and  10. 

Several  fragments  were  found  at  Zeawan  and  Zowoor,  and  complete 
specimens  in  the  Rotta  Roh. 

Spirifer  Moosakhelenais,  David, 

Op.  Cit.  p.  28.     PI.  II.  fig.  2. 

This  shell  is  extremely  abundant  at  Zeawan,  but  was  always  found 
in  fragments.     It  is  also  common  at  the  Rotta  Roh. 

After  comparing  numerous  specimens  of  the  last  two  species,  ia 
Tarious  states  of  weathering,  I  must  express  my  impression  that  the 
S.  Moosakhelensis  is  only  a  variety  of  the  S.  striatus,  in   which  the 

27 
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conceutric  laminae  (which  do  exist  ia  the  striatas)  have  become 
exaggerated.  All  stages  of  transition  are  to  be  observed  ia  a  mode- 
rately large  series. 

Spirt/er  Bajah^  Strachey  [5yn.  S.  Keilhavii  Buck  ?] 

Palcont.  of  Niti,  page  59. 

Fragments  found  at  Zeawan  and  Bartts. 

Spiri/er,  ipec.  nor.  f    PI.  Ill  figs.  1  &  la. 

Hinge-line  straight  and  much  longer  than  the  greatest  width  of  the 
shell.  Umbones  prominent  above  the  hinge-line  ;  hinge-area  not 
seen.  Six  or  seven  irregular  ribs  radiate  from  the  umbo  to  the  maigin 
in  a  wavy  manner.  Fine  ornamental  raised  lines  (coarser  on  the 
larger  than  on  the  smaller  valve)  radiate  likewise  in  a  wavy  manner. 
Shell  flat.  It  varies  a  great  deal  in  shape  and  size,  but  is  always 
very  flat,  so  much  so  that  it  has  somewhat  the  appearance  of  SQch 
shell  as  the  Strophoniena  grandis  of  the  Silurian.  It  may  possibly  be, 
like  the  precedent,  a  variety  of  the  S.  Keilhavii. 

Found  at  Zeawan  in  Kashmir  and  at  the  Botta  Boh. 

Spiri/ertna  octoplicata  (Sow.),  var.  Transversa  (Vereh.) 

PL  I.  figs.  2,  2a,  26,  2c,  and  2d. 

Specimens  like  a,  are  not  common  at  all ;  but  fragments  of  the 
shell  such  as  are  represented  at  b,  are  innumerable  in  the  brown 
shale  of  Zeawan.  Found  also  in  the  limestone  of  Kafir  Kote  in  the 
Rotta  Roh,  but  it  is  there  rare.  This  shell  seems  to  vary  wonderfully, 
from  the  narrow  forms  figured  by  Davidson,  (Journal  G-eological 
Society,  Vol.  XVIII.  PI.  I.  figs.  11  and  14,)  to  the  very  transverse 
variety  represented  here. 

Athyris  sp.  (Ath.  siibtilita.    Hall),  PL  II.  figs.  1  and  la. 

This  species  varies  considerably,  especially  as  to  size,  but  is  easily 
recognized  by  the  overlapping  of  the  upper  edge  of  the  lines  of 
growth,  BO  that  the  shell  looks  as  if  made  up  of  several  layers  laid  on« 
over  the  other,  like  the  many  capes  of  a  coachman's  cloak. 

Found  at  Zowoor  in  Kashmir,  in  lenticular  beds  where  it  appears  to 
be  gregarious.     Also  in  the  Rotta  Rob  and  Salt  Range. 

Athyris  Bnddhista,  Verch.,  n.  sp,     PL  II.  figs.  2,  2a,  and  26. 
It  has  flat,  expanded  sides  on  each  side  of  a  well  marked   sinus  of 
the  larger  valve  and  sharp  fold  of  the  lesser.     The  beak  terminates  in 
a  point,    occasionally   pierced   by   a   small   foramen    but  generally 
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imperforate.  The  spiral  oral  arms  appear  to  fill  nearly  the  whole  of 
the  shell,  leaving  only  a  small   hour-glass-shaped  space  in  the  centre. 

This  shell  varies  a  good  deal,  some  specimens  being  much  more 
transverse  than  others,  some  being  very  fiat  and  others  less  so.  It 
was  a  gregarious  animal  found' now  accumulated  in  lenticular  beds. 

Zeawan  and  Zowoor.  The  name  proposed  is  derived  from  the  first 
few  specimens  which  were  found  having  been  discovered  in  blocks  of 
stone  of  a  Buddhist  ruin. 

Athyris  sp,  probably  A .  Boyssii,  {UEveilU)  PI.  II.  ^g,  3-3. 

Less  transverse  than  the  preceding  and  ornamented  with  fine  and 
closely  set  concentric  lines  of  growth  strongly  marked.  Foramen 
generally  obliterated.  Imprints  showing  the  fringe-like  expansion 
round  the  margin  are  very  common  in  the  brown  shale  of  Zeawan. 
The  shell  is  abundant  in  all  the  localities  where  the  Zeawan  bed  has 
been  observed  in  Kashmir  and  the  Punjab. 

Eemarh.  Several  other  species  of  Athyris  were  discovered  at 
Zeawan,  Zowoor  uid  Barus,  some  having  the  general  facies  of  our  figS' 
2  and  3  and  being  probably  varieties  of  the  A.  Boyssii.  Others  with 
the  umbo-marginal  diameter  longer  than  the  transverse  and  being 
probably  narrow  varieties  of  the  A,  subtil ita.  Others  again  have  the 
general  facies  of  the  T,  Digona^  and  others  the  carinated  appear- 
ance of  the  Aih,  Navicula  (Sow). 

Betzta  radialis  (PhiU)^  var.  yrandicosta  (Davids.) 

Journal,  Geological  Society,  Vol.  XVIH.  p.  28.  PI.  I.  fig.  5. 

Very  frequently  met  with  at  Zeawan  and  Zowoor,  and  also  in  the 
Rotta  Boh. 

Streptorynchtis  crenistria^  Phill,  var,  robiLstus, 

Op.  cit.  p.  80.  PI.  I.  fig.  16. 

This  shell  attains  a  very  large  size  in  Kashmir  and  in  the  Punjab, 
specimens  five  inches  in  tranvserse  diameter  not  being  rare.  Fragments 
of  this  shell,  and  young  shells,  swarm  at  Zeawan  and  in  some  beds  in 
the  Botta  Boh. 

Orthis  resupinata^  Martin, 

Op.  cit.  page  31.  PL  I.  ^g.  15. 

Abundant  in  the  brown  shale  of  Zeawan,  Kashmir. 

Orthis  «p.  PI.  HI.  fig.  3. 

A  cast  of  an  Orthis  belonging  to  the  type  of  the  Orthis  plicatuUa 
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(Hall)  of  the  Silarian.  It  has  six  ribs,  not  very  conspicnoos,  and  tiro 
well-marked  lines  of  growth  ;  and  is  ornamented  with  fine  radiating 
striffi.     Only   one  specimen  was  found  at  Zeawan. 

Remark.  An  immense  number  of  small,  or  perhaps  yomig, 
Orthisidce  occur  in  the  ferruginous  dark  shale  of  Zeawan,  in  some 
places  so  abtmdantly  that  they  cause  the  shale  to  exfoliate  like  a 
disintegrating  mica-schist.  The  shells  are,  however,  so  thin  and 
brittle  that  imprints  alone  can  be  procured, 

Strophomena  anahga  (Phill,)  ?  PL  11.  fig.  4. 

There  is,  I  think,  little  doubt  of  this  shell  being  Phillip's  species. 
The  shell  is  raised  in  irregular  concentric  furrows  and  ridges,  and 
is  ornamented  by  fine  radiating  striae.  Both  valves  are  nearly  flat ; 
the  umbones  are  hardly  marked  ;  the  hinge  is  linear  and  nearly  as 
long  as  the  greatest  diameter  of  the  shell.  These  Indian  specimens 
are  very  large,  above  four  inches  across. 

Seldom  found  entire  in  Kashmir  ;  but  even  pieces  of  it  are 
conspicuous  and  easily  recognized.  Good  specimens  were  obtained 
from  the  Botta  Boh  in  the  Punjab. 

Strophomena  ?  sp,  PI.  III.  ^g,  2. 

An  internal  cast  only.     Found  at  Zeawan  in  Kashmir. 

Froductus  costalus  (Sow.) 

Journal,  Geological  Society,  Vol.  XVIII.  p.  31.  PI.  I.  figs.  20,  21. 

Numerous  specimens  of  this  weU  known  species  were  found  at 
Zeawan  and  Zowoor  in  Kashmir,  and  in  the  Eotta  Roh  and  Salt 
Range. 

Productus  semireticulattis  (Martin,) 

Op.  Cit.  p.  21. 

It  varies  considerably,  some  specimens  being  very  transverse. 
The  Kashmir  and  Punjab  specimens  are  usually  very  large  and  often 
deformed  by  pressure. 

Zeawan,  Zowoor,  Barus.     Rotta  Roh,  Salt  Range. 

Productus  cora  (d' Oihigny,) 

Found  abundantly  every  where  in  the  Zeawan  group. 

Productus  Humholdtii  (D^Orh.) 

Journal,  Geological  Society,  Vol.  XVIII.  p.  82.  PL  11.  fig.  6. 

Large  specimens  found  at  Zeawan  and  smaller  ones  at  Bams. 
Also  in  the  Salt  Range  and  Rotta  Roh,  Punjab. 
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Productus  Purdoni  (Davids), 

Op.  Cit.  p.  81.  PI.  II.  fig.  6. 

Zeawan  in  Kashmir  and  Rotta  Rob  in  the  Punjab.  In  a  series  of 
specimens  of  P.  Hmnboldiii  and  P.  Purdoni^  it  is  quite  impossible  to 
decide  inhere  one  species  ends  and  the  other  begins. 

Productus  Flemingii  (d'Orb,) 

Syn.  P.  longispintu  (de  Vern)  and  P,  lohatus  (de  Vent,) 

Journal^  Geological  Society,  Vol.  XVIII.  p.  31.  PL  I.  ^g.  19. 

Davidson's  figure  does  not  show  the  enrolled  and  horn-like  eax-s  so 
well  defined  in  our  specimens. 

M.  de  Vemueil  regards  the  Rotta  Roh  specimens  as  a  well  defined 
variety  ;   see  his  note. 

Found  at  Zeawan  and  Zowoor  and  in  the  Rotta  Roh. 

Productus  Boliviensis  (d^Orh,)  and  P.  aculeatus  ?  {Martin), 

See  M.  de  Vemueil's  Note. 

Found  at  Zowoor  and  Zeawan  in  Kashmir. 

Btrophalosia  f   Arachnoidea^    Verch.)  n,  sp,  PI.  IV.  figs.  1,  la,  1&. 

The  specimen  of  the  larger  valve  is  from  the  Rotta  Roh  and  the 
other  two  from  Zeawan  in  Kashmir  ;  they  may  be  different  shells. 
The  larger  valve  resembles  the  Productus  Purdoni^  but  the  spines  are 
fewer,  better  defined  and  less  slanting  towards  the  margin.  The  other 
two  specimens  are  remarkable  for  the  excessive  length  of  the  thread«> 
like  spines  and  for  some  complications  in  the  hinge. 

C&nSTACSA. 

Eurypterus  f  Limulus  f  sp,    PI.  V.  fig.  4. 

Claw  of  a  Crustacean,  belonging  apparently  to  one  or  the  other  of 
tbe  two  genera  above.  It  was  found  on  a  slab  which  had  been  worn 
by  running  water,  so  that  a  horizontal  section  of  the  claw  is  produced. 
The  same  slab  was  full  of  Athyris  Buddhista  (Verch.),  Productus 
Flemingii  (D'Orb,).  P.  Aculeatus^  Fenestella  Sykesii  (deKon.)  and 
Vincularia  Multangularis  (Patlock). 

The  tegument  is  smooth  and  pierced  by  pores,  which  are  seen 
vertically  sected  on  the  margins  of  the  claw,  and  appear  like  dots 
where  the  tegument  is  not  worn  off.  The  tegument  forms  septa  in 
the  upper  mandibule,  but  none  in  the  lower.  The  ends  of  the 
mandibules  are  hooked.  There  are  no  traces  of  teeth  on  the  internal 
margin  of  the  claw.    No  other  part  of  the  animal  could  be  found. 


214  Jppendix.  [No.  3, 

Kashmir. 

fiemark.  Another  crustacean  has  been  fonnd  abundantly  in  the 
Carboniferous  of  the  Himalaya.  It  is  a  Trilobite^  with  the  rings  sharp 
and  rib-like.  Though  common,  it  has  not  been  found  good  enough 
for  identification  and  figure. 

Zeawan,  Banda  and  Barus  in  Kashmir.  Also  Rotta  Roh  and  Salt 
Range  in  the  Panjab. 

EOHINODERMATA. 

Cidaris  Forhesiana,  (deKim), 

Journal,  Geological  Society,  Vol.  XIX.  No.  73,  p.  4.  PI.  IV.  figs. 
1  and  2. 

Rotta  Roh,  but  not  in  Kashmir.  There  are  seyeral  species  or 
varieties. 

These  cidarides  will  have,  I  think,  to  be  made  into  a  new  genus 
when  better  known.  They  appear  to  haye  been  borne  on  long  thin 
branching  stalks.  The  body  has  not  been  found  yet,  but  I  have  found 
hexagonal  plates  with  an  articulation  cup  in  the  centre,  spines  four 
inches  long,  and  stalks  of  considerable  length. 

Crinoid  stems  were  found  in  enormous  quantity  in  all  the  layers 
of  the  Zeawan  bed.  Sometimes  the  rock  is  nothing  but  a  masii  of 
rings  pressed  together.  In  the  Rotta  Roh  I  found  a  great  number  of 
an  Encrinus,  cup-shaped  and  nearly  a  foot  in  height,  belonging 
apparently  to  a  new  genus.  I  cannot  describe  it  at  present.  It 
suppoits  a  multitude  of  minute  arms  and  fingers,  the  debris  of  which 
form  a  glaring- white  rock,  very  conspicuous  as  one  of  the  layers  of  the 
Zeawan  bed  in  the  Punjab. 

Bktozoa. 

Tenestella  Syhesii^  {deKovL)  PI.  IV.  bis.  figs.  1,  o.  6.  c.  d. 

Journal  I.  Geological  Society,  Vol.  XIX.  p.  5.  PL  I  fig.  1. 

The  colony  forms  a  wavy  leaf.  The'  openings  of  the  celhs  cover 
the  whole  surface  of  the  longitudinal  bars  without  assuming  a  linear 
arrangement ;  the  transverse  bars  are  barren  of  cells.  The  cells  ara 
arranged  in  bundles  imbedded  in  sockets  of  the  support,  so  that  a 
vertical  section  along  one  of  the  longitudinal  bars  nhows  a  successioB 
of  little  cups  or  sockets,  in  each  of  which  are  collected  from  six  to 
eight  elongated  cells,  disposed  fan-like.  The  calcareous  support 
between  the  sockets  is  massive. 


1867.]  Appendix,  215 

This  Bryozoon  is  extraordinarilj  abnndant  in  the  Zeawan  bed. 
The  colonies  are  often  packed  one  over  the  other  like  dead  leaves,  and 
I  have  counted  seven  and  eight  colonies  in  a  piece  of  shale  not  an  inch 
thick* 

Fenestella  Megastoma^  (deKon),  PL  IV.  bis.  fig.  2>  a.  h.  c.  d. 
Op.  Cit.  Vol.  XIX.  p.  5.  PI.  II.  fig.  3. 

The  shape  of  the  colony  was  not  seen.  The  openings  of  the  cells 
cover  the  longitudinal  bars,  without  assuming  a  linear  arrangement. 
The  bars  are  rounded  on  the  cell-bearing  side  and  are  angular  on  the 
barren  surface.  They  are  hollow  or  tubular,  and  the  cells  are  ar- 
ranged over  the  roof  of  the  tube,  like  bricks  in  an  arch,  and  are  not 
connected  in  bundles  and  contained  in  sockets  as  in  the  Fen.  Sykesii. 
Fenestella,  sp.  PL  V.  fig.  1. 

Shape  of  colony  not  seen,  but  generally  very  fiat  and  wavy.  The. 
oficules,  which  are  small,  are  somewhat  quadrangular.  It  is  found 
mostly  as  an  imprint.     Disposition  of  the  cells  not  seen. 

Very  abundant  at  Zeawan,  Zowoor,  Banda,  in  Kashmir  and  also  in 
the  Botta  Rob. 

Vincularia  MuUangtUaris,  (Portlock)  ?  PL  IV.  bis.,  figs.  3,  o.  b.  c.  d. 
See  M.  de  Vemueirs  note. 

The  colony  has  a  moss-like  appearance.  The  cells  are  arranged  all 
round  a  calcareous  support,  and  inclined  forwards. 

This  Bryozoon   is   extremely  abundant   in  the  Zeawan   bed,   the 
branches  extending*  in  all  directions  but  never  anastomosing  ;  their 
division  is  nearly  always  dichotomous.     I  have  seen  colonies  cover 
more  than  a  square  foot  of  rock  with  their  ramifications. 
Disteichia  f  f  (Sharpe).  PL  V.  fig.  2, 

I  am  unable  to  refer  it  to  any  genus  which  I  know,  unless  to  the 
genus  Disteichia  (Sharpe).  It  is  found  at  Zeawan,  but  is  there  rare  * 
in  the  Rotta  Boh  it  is  very  common.  The  layers  of  cells  accumulate 
one  over  the  other  to  a  great  extent,  foiming  occasionally  large  masses 
of  Coralline  rock. 

Acanthodadia,  sp.  PL  V.  fig.  3, 

The  colony  has  the  aspect  of  a  fern.  The  central  stem  throws  out 
branches  at  regular  intervals,  and  at  a  certain  fixed  angle,  and  these 
branches  throughout  younger  branches.  Both  stem  and  branches 
support  short  spines  like  leaflets.  The  disposition  of  the  cells  was  not 
seen,  as  only  imprints  of  this  animal  were  found. 
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Fonnd  near  Banda  in  Kashmir. 

Fhyllopora  f  Cribellum  (deKon) . 

Joiimal,  Geological  Society,  Vol.  XIX.  p.  6.  PI.  I.  fig.  2. 

Fragments  are  not  scarce  in  the  Rotta  Roh,  hut  it  was  not  foand  in 
the  Kashmir  heds. 

Betepora  Lepida,  (deKon) ^ 

Op.  Cit.  p.  6.  PI.  I.  Gig,  5. 

Several  fragments  foand  at  Zeawan  and  in  the  Rotta  Roh« 

Remark,  A  few  other  species,  not  yet  satisfactorily  determined, 
were  fonnd  in  this  groap. 

Anthozoa. 

LitJiostrotion  Floriforme,  (Flem.). 

Beautiful  specimens  are  to  he  obtained  near  Bilote  in  the  Rotta  Roh. 
Not  found  in  Kashmir. 

Liiliostrotion  Irregulare,  {Pliill.)  f 

A  Lithostrotion  which  is  this  species,  or  a  very  near  ally,  is  very 
common  in  the  Rotta  Roh.  The  calyces  are  long,  rounded,  irregular 
cylinders,  more  or  less  vermiform  in  appearance  and  varying  consider- 
ably in  size  in  various  specimens,  hut  always  of  nearly  the  same  size  in 
each  individual  colony. 

Very  small  fragments  only  were  seen  in  Kashmir,  but  in  the  Rotta 
Roh  colonies  of  thin  coral  attain  to  great  size,  forming  masses  of  rock 
several  feet  across,  and  many  tons  in  weight. 

Alveolites  Septosa,  (Flem.)  f 

Journal  Geological  Society,  Vol.  XIX.  p.  4.  PL  11.  fig.  1. 

It  often  forms  shapeless  masses,  the  centre  of  which  is  converted 
into  flint. 

Zeawan  in  Kashmir  and  Bilote  in  the  Rotta  Roh. 

Mtchelinaj  sp, 

Rotta  Roh.     Never  found  in  Kashmir. 

Remark,  The  abundance  of  corals  in  the  lowest  beds  of  the  Zeawan 
division  of  the  Carboniferous  at  the  Rotta  Roh  is  sometimes 
astonishing.  In  Kashmir  they  are  rather  scarce.  We  have  a  few 
specimens  not  yet  determined. 

Pisces. 

SaurtcJitJiys  f 

Teeth  of   fishes,   large  for  the  genus  to  which  they  appear  to 
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belong,  were  found  in  Kaskmir  and  in  the  Rotta  Roh.  They  are 
oonicalj  bat  compressed  so  that  the  section  is  an  oval ;  they  are 
strongly  striated  or  rather  grooved  the  whole  length.  The  largest  i 
abont  three  quarters  of  an  inch  long. 


Wean  Beds. 

CEPHALOPODA. 

Ooniatites  Oangeticus,  (deKon.) 

Journal  G-eological  Society,  Vol.  XIX.  p.  14.  PL  V.  fig.  2. 

I  had  thought  at  first  that  this  Goniatites  was  more  like  G, 
HeTislomi,  Sow. ;  but  better  specimens,  which  I  have  since  procured, 
leave  little  doubt  that  the  species  found  was  DeKoninck's  shell.  Some 
of  the  species  from  the  Rotta  Roh  are  much  larger  than  DeKoninck'a 
figure,  and  some  are  elliptical. 

Found  near  Banda  in  Kashmir  and  near  Gung  and  Oomurkhel  in 
the  Rotta  Roh. 

Ooniatites  CurvicoBtatus,  (Verch.)^  nov,  «p*  f 

The  species  is  well  characteiized  by  curved  ribs,  rather  coarse  and 
irregular.  The  suture  is  like  that  of  the  G,  Gangeiicus,  Only  one 
specimen,  from  near  Gung  ;  not  good  enough  to  be  figured. 

Remark,  Several  indeterminable  Goniatites  were  found  near  Banda, 
and  at  Barns  in  Kashmir. 

Nautilus  Clitellarttis,  (^Sow,)  f 

Fragments  very  like  this  species  were  found  near  Gung.  Two  or  three 
other  species,  indeterminable,  were  found  in  the  Goniatite-bed  in 
Kashmir  and  at  the  Rotta  Boh. 

Orthoceras,  sp, 

A  small  species,  about  two  inches  long  and  a  third  of  an  inch  thick^ 
was  found  in  the  limestone  with  Goniatites  Gangeiicus  near  Gung. 

Lahellibbanchiata. 

Solenopsis  Imhricaia^  (deKon.) 

Journal  Geological  Society,  Vol.  XIX.  p.  8,  PI.  IV.  ^^,  3. 

Found  at  Koonmoo  and  in  the  hills  near  Mutton  and  at  the  Manus 
Bal,  in  Kashmir.  Also  in  the  Rotta  Roh.  Good  specimens  were 
procured  from  blocks  not  in  situ,  near  Bij-Behara  in  Kashmir. 

Solenopsis y  sp,  vel  var*  nov.  PI.  VI.  fig.  1.  Similar  to  the  preceding 

28 
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bnt  longer ;  the  anterior  e^d  is  narrower  than  the  posterior  extremity, 
whilst  in  the  8.  Imhricata  both  ends  are  nearly  equal.  The  imbrica- 
tion of  the  lines  of  growth  is  strongly  defined. 

Found  with  the  preceding. 

Cardtniaj  «p.  (C7.  Htmalayana,  Verch.  nov.  »p.)  PI.  VL  fig.  2. — 
(Anthracosia^  King.)  f  f 

The  lines  of  growth  are  deeply  impressed  and  imbricated,  and  the 
shell  bulges  a  little  between  these  lines.     The  hinge  was  not  seen. 

Animals  gregarious ;  their  shells  occur  heaped  together  in  patcfaea 

Manus  Bal,    Koonmoo,   Mutton  ?,    Botta  Eoh. 

Cardiniay  9p.  (fiardinia  OvaUs,  Martin,)'Ph  Vl.fig.  3. — (Anthracotia 
King.)  f 

A  species  more  elongated  than  the  preceding.  Lines  of  growth 
similarly  disposed.    Found  with  the  preceding. 

CucuHceOy  «p.  Fl.  VI.  fig.  4. 

A  gregarious  small  shell,  sometimes  so  abundant  that  it  fonns 
masses  of  rock  by  itself.  Lines  of  growth  well  defined,  especially  near 
the  margin.    Hinge  not  seen.    It  is  perhaps  the  young  of  some  larger 

shell. 

Found  at  Wean,  Koonmoo  and  Ishmalabad  in  Kashmir  and  in  the 
Botta  Boh  in  the  Punjab. 

Pecien^  sp.  PI.  IV.  ^g.  6. 

Small  shell,  periectly  smooth  with  the  exception  of  a  few  lines  of 
growth.  It  is  ornamented  with  painted  dark  lines,  which  radiate  from 
the  beak  to  thp  circumference,  increasing  in  width  as  they  approach 
the  margin.     The  convexity  is  very  small,  and  the  ears  small. 

Only  one-valve  specimens  were  ever  found,  through  the  shell  is 
tolerably  common  in  the  reddish  limestone  of  Koonmoo  in  Kashmir. 

Found  also  in  the  Botta  Boh  ? 

Aviculo-pecten  Dimnilis^  (Item.) 

See  M.  de  Vemueirs  note. 

This  and  the  following  Aviculo-pectens  are  apparently  identical 
with  the  group  of  animals  represented  in  England  by  the  A.-Peden 
Arenacem.  They  were  gregarious  and  all  lived  together,  and  are  now 
found  in  a  sandy  somewhat  friable  Umestone,  in  lenticular  beds  which 
are  evidently  the  remains  of  sandbanks  near  the  shore. 

Our  specimens  of  A^^Feohn  Disdmilit  are  oval  in  shape,  the 
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nmbo-marginal  diameter  being  the  longest.  The  shell  was  at  first 
yery  gibbose,  bnt  after  the  second  line  of  growth  it  is  mnch  less  so. 
Four  sunken  lines  of  growth  are  well  marked.  Ears  small  and  trans- 
yersely  striated.     Shell  nearly  equilateral,  beak  prominent. 

The  cast  shows  two  deep  pits,  corresponding  on  the  inside  of  the 
shell  to  two  tabercles.  These  pits  are  more  than  half  way  down 
the  valve.  The  cast  is  covered  with  shallow  irregular  fossas  which 
correspond  to  smaU  bosses  inside  the  shell,  and  are  probably  due  to  the 
presence  of  pearly  matter.     There  are  traces  of  an  epithelium. 

Found  at  Koonmooh,  Rotta  Boh. 

Avtculo-pecten^  sp,  (A-pecten  Chatua^  Verch,)  PI.  VI.  fig.  6a,  and  6b. 

A  small  specimen,  quite  smooth.  Outline  elliptical;  convexity 
trifiing ;   ears  meeting  above  the  beak  into  a  straight  line. 

The  inside  of  the  valve  shows  (5)  two  strong  lateral  ridges  proceeding 
from  the  beak,  and  terminating  about  two-thirds  down  the  valve  in 
well  defined  tubercles.  The  hinge  presents  two  short  rounded  ridges 
or  teeth  proceeding  from  the  beak  for  about  a  quarter  of  an  inch,  when 
they  also  terminate  in  minute  tubercles. 

Amculo'pecten,  sp,  (A.   pecten  BantUy  Verch.y)  PI.  VI.  fig.  7  and  7a. 

Outline  sub-circular  ;  shell  very  flat ;  ears  irregular.  The  whole 
valve  is  covered  with  fine  radiate  striae,  and  with  thin  lines  of  growth. 
Shell  thin.  Internal  cast  not  found.  It  is  perhaps  the  P.  Crenisteria 
(de  Koninek,) 

Aviculo-pecten  Circularia,  Verch,,  PL  VII.  fig.  la.  and  lb. 

Outline  of  shell  sub-circular,  rather  transverse.  Shell  moderately 
convex  ;  concentric  striae  faintly  seen.  Lines  of  growth  irregular  and 
unconspicuous.  The  cast  (5)  presents  two  deep  pits  which  are 
continued  by  a  groove  towards  the  beak,  corresponding  on  the  inside 
of  the  shell  to  two  muscular  tubercles  and  ridges.  The  ridge  is 
much  more  defined  posteriorly  than  anteriorly.  Lines  of  growth 
strongly  marked  on  the  cast  ?  No  pearl  fossae.  It  may  be  a  variety  of 
P.  Ellipiicus  (Phill.)  ?  ? 

Aviculo'pectfin,  sp,  PL  VII.  ^g.  2a  <fe  2b. 

Outline  pyriform,  umbo-marginal  diameter  the  longest.  Moderatly 
gibbose ;  beak  much  incurved  and  somewhat  imbedded  in  the  ears, 
which  meet  above  it  in  a  straight  line. 

The  cast  only  was  found.  It  shows  two  strongly  marked  lines  of 
growth  well  set  apart.     No  pearl-fossae  on  cast. 
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The  inside  of  the  sliell,  (6)  shows  two  ridges  proceeding  froia  tbe 
beak  but  not  terminating  in  tubercles  (at  least  not  on  one  side ;  tbe 
otber  side  was  not  seen).  Two  small  teeth  in  tbe  binge  terminate  by 
minute  tubercles.  Beak  grooved  by  a  canal  or  foramen.  Inside  ol 
ears  concave. 

Avicido'pecten  Testudo^  Verck,  PL  VII.  fig.  3  and  3a. 

Shell  pyriform,  nmbo-marginal  diameter  longest.  Extremely 
gibbose.  Beak  pointed ;  ears  meeting  above  in  a  straight  line.  A 
few  concentric  stri».  Lines  of  growth  unconspicuoos,  excepting  ona 
near  the  margin. 

Avicuh-pecten  Gthbosus  Verch,  PI.  VII.  ^g,  4  and  4a. 

Outline  sub-circular,  transverse.  Shell  enormously  gibbose,  es- 
pecially as  far  as  the  second  line  of  growth.  Shell  inornate.  Lines  of 
growth  shallow  and  confused.  Ears  meeting  in  a  line  above  the  beak. 
Shell  tbick. 

Memark.  These  Aviculo-Pectens  were  found  in  Kashmir  in  the 
Wean  groups  only  ;  but  in  the  Rotta  Boh  they  have  been  found  here 
and  there  mixed  with  shells  of  tbe  Zeawan  group,  such  aa  P.  Semireti- 
culattts,  A,  Sublilita. 

AxintLB,  nov,  spec,  conf.  A,  Ohacurus. 

See  M.  de  Yernueirs  note. 

Found  with  the  Aviculo-Pectens. 

Bbaohiopoda. 

Spiriferina  Strcuheyii^  (Scdter.^ 

Paleontology  of  Niti,  page  72,  PL  IX.  fig.  13. 

This  shell  is  not  rare  in  the  Weaa  group  near  Koonmooo ;  in  some 
beds  it  swarms  in  company  with  a  small  Terebratula.  We  have  two 
varieties,  one  like  Mr.  Salter's  figure  and  another  higher  and  nanower 
Some  specimens  show  plainly  to  the  naked  eye  the  punctate  structure 
of  the  shell. 

PoflT-ScBiwuM,  Proditctus  Lavis,  (David.^  T.  Geol.  Soc.  VoL 
XXII.  p.  44,  PL  XI.  ^g.  16,  and  Spirifera  Barusiemis,  (David),  Op. 
Cit.  p.  42,  PL  XI.  fig.  7. 

Both  these  shells  are  found  in  the  Wean  limestone  near  Koonmoo, 
and  at  the  Bottah  Boh  in.  the  flaggy  limestone  with  GoniatUes  Gon^- 
ti<ms.  I  have  not  found  them  in  the  Zeawan  group,  except  at  the 
Botta  Boh  in  the  mixed  beds. 
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Trias  (Hiddlb  and  Uppbb.) 

Koihair  Beds, 

In  the  text  I  considered  p; oyisionally  the  Eothair  group  as  either 
the  appormost  layer  of  the  Carboniferons^  or  else  Permian  or  Triasic. 
I  had  no  fossils  then  to  decide  the  point.  Daring  the  time  which  has 
elapsed  between  my  first  sending  in  this  paper  and  its  publication  I  have 
found,  in  breaking  up  some  rocks  from  the  Eothair  bed  in  Etashmir, 
a  Globosus  with  Ceratite-like  sutures ;  and  I  have  discovered  in  the 
Rottah  Eoh,  in  beds  corresponding  to  the  Kashmir  bed,  a  few  shells 
which  do  not  leave  a  doubt  of  this  group  being  Triasic. 

Cephalopoda, 

Ammonites^  sp.  conf.  A.  Qaytani  (Klip.) 

Paleont.  of  Niti,  p.  65,  PI.  TIL  fig,  4. 

Our  specimen  is  a  little  more  than  half  an  inch  across,  and  very 
globose.  It  shows  well  two  or  three  of  the  sutures  which  are  identical 
with  Mr.  Salter's  figure. 

From  the  Upper  Bed,  near  Banda  in  Kashmir. 

Ceratites  Semi-partitus  (Gaillardot.) 

A  very  good  and  nearly  complete  specimen  was  found  in  the  Botta 
fioh,  in  a  pale  limestone  which  forms  a  high  cliff  above  the  much 
disturbed  Carboniferous.  The  shell  is  slightly  elliptical.  The  suture 
is  exactly  like  that  represented  in  Pictet's  Trait e  de  Paleontologie. 
It  has  some  resemblance  to  M.  de  Konuinek's  Ceratites  LyeUianus  or 
more  still  to  his  C  Lawrencianus^  but  the  suture  differs.  Cliffs  above 
Kotela  and  Oomurkhel,  Botta  Boh. 

Remark.  I  have  but  little  doubt  that  several  of  the  Ceratites 
described  by  Mr.  de  Koninck  (from  Dr.  A.  Fleming's  collection),  as 
obtained  from  Carboniferous  beds  with  Spirifers  and  Producti,  had 
their  situs  in  those  cliffs  or  similar  ones,  and  had  dropped  and  become 
mixed  with  the  much  broken  up  and  fragmentary  rocks  of  the  Zeawan 
and  "Wean  groups  below. 

Ceratites  Nodosus  (Sow,)  f 

On  a  slab  of  reddish  calcareous  sandstone  from  the  Alged  Wan, 
Botta  Boh,  a  shell,  which  has  all  the  characters  ol  this  species,  is  to 
be  seen  in  company  with  the  Posidonomya  to  be  hereafter  described, 
with  fragments  of  bone  and  what  appears  to  be  a  tooth  of  Lepidotus  (?) 
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Gasteropoda.. 

Natieay  sp. 

Like  N.  Subglobuhsa  (Kl.)  Pal.  Niti,  p.  68,  PI.  VHI.  fig.  12. 

Only  sections  and  oatlines  were  seen  on  the  weathered  surface  of 
rocks.  Very  abundant  in  the  upper  beds  at  Banda  and  at  Eothair 
in  Kashmir. 

McuirocheiluSy  sp. 

Sections  and  outlines  of  a  shell  of  this  genus  are  very  abundant  at 
Sono  Murg  and  Eothair. 

NertntBay  sp,  f 

• 

Small  shells  with  a  raised  spot  in  the  centre  of  each  half-whorl. 

Fyramidella  or  Loxonema  f 

Several  specimens  of  this  fine  Pyramidella  were  seen  on  the 
weathered  surface  of  the  sandy  limestone  of  the  patch  of  Kothair  rock 
near  Koonmoo. 

LaMBLTiTBBANOHIATA. 

Fosidonia  conf,  P.  Minuta, 

Minute  shells  of  this  genus,  with  well-marked  concentric  strife,  were 
found  in  the  sandstone  containing  the  O,  Nodosug,  Algerd  Wan, 
Rotta  Koh. 

OtUHnes  of  small  bivalves  are  very  abundant  on  the  weathered 
surface  of  the  rocks  at  Sono  Murg  and  Kothair,  but  the  shells  cannot 
be  extracted. 

Eohinodebmata. 
TentacrinUeSj  sp.  t  PI.  VIII.  fig.  1. 

Starry  rings  of  Encrinite  stems  are  Tory  abundant  in  most  of  the 
arenaceous  limestone  of  the  Wean  groups,  and  also  in  the  rocks  of  the 
Kothair  groups  at  Sono  Murg  and  Kothair  in  Kashmir. 

Anthozoa. 

Cyathophyllumy  sp. 

Abundant  on  the  weathered  surface  of  Kothair-rocks. 

Cyathophylluvif  sp. 

Same  remai'k  as  above. 

CyathopJiyUuiij  sp. 

Generally  found  as  figured  at  (a).  Found  as  represented  at  (b) 
near  Martand,  Kashmir. 

Remark,  Several  small  species  of  corals  were  seen  in  the  Kothair 
limestone  in  Kashmir,  but  in  a  very  bad  state  of  preservation. 
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Lias  (lower.) 
Cephalopoda. 

Ammonites  Tubar  (Strachey^ 

PL  Niti,  p.  32,  PI  20  fig.  2  a— o  and  PI.  21  figs.  1  a— c. 

Three  good  specimens  of  this  shell  showing  well  all  the  characters 
and  the  snture,  as  represented  by  Mr.  Blanf  ord. 

From  a  muddy  and  sandy  brown  bed,  very  sparingly  calcareous,  in 
the  Ghichali  pass  near  Kalabagh,  Pnnjab. 

Ammonites^  sp. 

Pal.  Niti,  PL  19  fig.  3  a,  6  and  c. 

The  figure  in  the  Palaeontology  of  Niti  is  exactly  like  our  shell ; 
it  is  not  described  in  the  text  and  not  named.  It  resembles  a  little 
the  A.  Siriatulus  (Sow.). — Found  in  the  same  bed  as  the  preceding. 

Belemnitea,  sp, 

A  coarse  species  when  full-grown,  with  a  well  marked  front  sulcus, 
and  often  a  back  one  also.     The  section  is  oval. 

From  the  same  bed  as  above  in  Chichali  and  from  some  brown 
sandstones  under  the  Oolite  at  the  foot  of  Sheikh  Bodeen  near  Tora 
Obo. 

PosT-SoRiPTUU.  I  find  this  species  described  and  figured  by  Mr. 
Stoliczka,  (Sections  across  HimaL,  Mem.  Geol.  Surv.  of  India,  Vol.  Y. 
Part  1,  fig.  78,  PL  VIII.  fig.  1-4,)  under  the  name  of  B.  Bisulcatus 
(StoL)  from  the  lower  Lias  of  Spiti. 

Lamellibbanohuta. 

Oryphasa  Areuata  (Lam.) 

Some  specimens,  from  the  Chichali  pass  and  the  same  bed  as  the 
Ammonites,  belong  certainly  to  this  well-known  species. 

Astarte,  sp. 

A  very  circular  Astarte  from  the  same  bed,  Chichali. 

Oolite  (Oxpordlan). 

Gsphalopoda. 

Ammonites  Biplex,  Sow. 

Journal  Asiat.  Soc.  No.  2, 1863,  p.  129,  PL  n.,  fig.  5  and  PL  III. 
figs.  4  and  5. 

Ammonites  Strigilis,  Blanford, 

Op.  Cit.  p.  126,  PL  m  figs.  1  and  la. 

Five  fragments  showing  well  the  single  ribs  bending  forwards. 
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Ammonites  Triplicatus^  Sow. 

Pal.  of  Niti,  p.  80,  PL  13  fig.  1. 

Ammonites  Scriptus  (Strachey). 

Pal.  of  Niti,  p.  81,  PI.  16,  fig.  2. 

Ammoiiiiei  Guttatue  (Strtich,') 

Op.  Cit.  p.  79,  PI.  18,  fig.  2. 

Ammonites  Wallachiiy  (Gray,) 

Op.  Cit.  p.  84,  PI.  15,  fig.  1  and  PL  19,  figs.  1  and  2. 

All  these  Ammonites  are  from  the  Inferior  limestone  bed  of  Shaikh 
Bodeen  in  the  Punjab. 

Belemnites  Stdcattu,  Miller. 

Journal  Asiat.  Soc.  p.  125,  PL  1,  fig.  1. 

Very  abundant  in  the  Ammonite  bed  at  Shaikh  Bodeen.  Rarer  in 
the  beds  above. 

Belemnites  CanaliculatiLSy  8ch, 

This  is  perhaps  a  variety  or  a  younger  shell  of  the  above.  Found 
in  the  same  beds. 

Remark,  One  or  two  more  species  of  Belemnities  were  found  with 
the  preceding  at  Shaikh  Bodeen. 

Gi^TKBOPODA. 

Acteonina^  sp. 

In  all  beds.  Shaikh  Bodeen. 

Turboy  sp.  and  Scoliostonuiy  sp. 

Both  in  Ammonite-bed,  Shaikh  Bodeen. 

Natictty  sp. 

Same  locality. 

Lambllibbanghiata. 

Pecten  ArcuatiiSy  Sow.  ? 

Not  unlike  P.  ComatuSy  Munster,  (Pal.  Niti,  PL  22,  fig.  9).  R  « 
more  strongly  ribbed  than  Salter's  figure  of  the  P.  Connatus  and  it  ifl 
flatter,  thus  answering  perfectly  the  description  of  the  P.  Arcuatva, 

Ammonite-bed,  Shaikh  Bodeen. 

Einnites  TuhuUpora,  Verch,y  w.  sp. 

Like  SpondylvLS  TubercuIostiSy  Goldf.,  but  the  ribs  of  our  specitf 
arc  much  coarser,  fewer,  and  more  foliated  and  the  tubular  spines  ue 
larger,  more  in  number,  and  rather  lamellar. 

It  is  not  rare  in  the  Ammouite^bed,  Shaikh  Bodeen. 
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Homomya  (Pholadomya)  ip. 

We  hare  three  speoiee  of  Fholadomya  withoot  rays  from  Shaikh 
Bodeen. 

JPhoUdamya  (Ph.  Semireticulataj  Verck,  nov.  «p.)  PL  IX.  fig.  2. 

This  pretty  shell  is  mostly  found  as  a  cast.  It  is  not  rare  in  the 
Oxfordian  bed  and  extenda  to  the  Oorallian  above. 

Phclfidomya  (PA.  Quinque-costata^  Vereh.^  nov,  «p.)  PL  IX.  figs. 
8  and  3a. 

Ammonite  bed,  Shaikh  Bodeen. 

Plagiostoma  tp,  con/.  P.  Consobrina  (D^Orh.) 

Ammonite-bed,  SJiaikh  Bodeen. 

Ostrcca  Oregarea^  (Sow.) 

Several  specimens  fonnd  near  the  Ammonite-bed,  Shaikh  Bodeen. 

0$tr<Ba  Marahii,  (Sow,)  f 

Same  bed  as  above. 

OstTcea  FlabeUoides,  (Desk.)  f 

Fragments  similar  to  Pal.  of  Niti,  PL  22,  ^.  1,  fonnd  in  the  Am- 
iionite*bed,  Shaikh  Bodeen. 

Ottroea  conf.  O.  DeUoidea,  (Sow.)  f 

The  only  difference  between  our  specimens  and  the  figures  of  this 
species  ia  that  onr  Ostroea  have  the  mascalar  impression  very  strongly 
marked,  forming  a  regular  pit  with  a  ridge  round  it.-^From  the  same 
bed  as  the  above. 

Osiroea  like  0.  Nana,  (Sow.) 

In  nearly  all  the  beds,  Shaikh  Bodeen. 

0$trea  9p. 

A  laige  fiat  circular  oyster,  very  common  in  some  of  the  lowest 
oolitic  beds  at  Shaikh  Bodeen. 

Brachiopoda. 

Terehratula  Olohata,  Soto.,  PL  IX.  fig.  4. 

Eztrenely  abundant  in  the  Ammonite-bed  and  in  all  the  beds  near 
it,  at  Shaikh  Bodeen.     It  varies  considerably. 

PosT-SoEiPTUM.  The  T.  Oregaria,  Suess,  (Memoirs  of  GeoL  Surv. 
of  India,  VoL  V.  Part  I.  page  68,  and  T.  Tibetensis,  David,  (Journ. 
GeoL  Soc.  Vol.  XXII.  p.  37,  PL  I.  fig.  11—14,  appear  to  be  the  same 
spedes. 

Terebratula  Bodeenensis,  Verch.^  nov.  sp.  or  van  ;  PL  IX.  figs.  6  and  6a. 
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It  is  very  perfectly  oval  and  varies  but  litUe  in  shape.  It  has,  in 
most  specimens,  neither  sinus  or  folds,  and  the  line  of  junction  of  the 
valves  forms  a  nearly  perfect  curve  in  front.  In  a  few  specimens  there 
is  a  very  trifling  undulation  of  this  line.  The  absence  of  sinus  and 
fold  distinguishes  from  the  T,  QhhiUa  ;  it  is  also  a  smaller  shell,  but 
yet  may  be  only  a  variety  of  it.     Found  with  the  above. 

Ttrehratula  Carinata^  Lam, 

Pal.  of  Niti,  p.  99,  PL  21.  fig  5. 

Our  specimens  are  much  more  like  the  T,  Carinata  than  the  figure 
in  PaL  of  Niti.  It  varies  considerably,  but  the  shallow  sinus  is  always 
well  marked.     Our  specimens  are  larger  than  the  Niti  ones. 

Shaikh  Bodeen,  with  the  other  TerehrtUtda. 

Terehratula  NumismaliSf  Lam. 

Op.  Cit.  p.  99,  PI.  21,  fig.  4. 

Several  specimens  showing  well  the  depressed  aspect  of  the  front  of 
the  greater  valve,  and  the  well-marked  concentric  lines  of  growth. 

Ammonite-bed,  Shaikh  Bodeen. 

Remarh,  Two  or  three  specimens  not  yet  identified  were  found  in 
the  same  beds,  together  with  a  Waldheimia  rather  globular  and  of  the 
type  of  W.  Impreasaj  Bach,  of  the  Oxford  clay. 

Wiynchonella,  sp.  (B,  Concinnaj  Sow.  ?)  PI.  IX.  figs.  5,  6a.  and  5b. 

See  also  Pal.  of  Niti,  PL  21,  fig.  8. 

It  has  generally,  but  not  always,  the  sinus  better  marked  than  in 
the  Niti  figure.  Very  common  at  Shaikh  Bodeen  in  nearly  all  the 
beds. 

Remark.  Six  other  species  of  RhynchoneUa  have  been  found  at 
Shaikh  Bodeen,  but  are  not  yet  satisfactorily  determined. 

Bbtozoa. 

Eschara  Asiatica^  Verch.  n.  sp.  f 

A  fenestella-like  Eschara,  appearing  in  large  flat  and  undulated 
plates  on  the  surface  of  the  rocks.  In  the  Ammonite-bed,  Shaikh 
Bodeen. 

Among  the  corals,  a  Fungia  somewhat  like  the  Fungia  Coronulay 
Goldf .,  but  too  much  worn  to  be  identified,  and  a  Meandrina  like  M.  vd 
Comoseris  Vermicularia  (Edw  and  Haime),  were  found  in  the  Am- 
monite bed  at  Shaikh  Bodeen. 
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Oolite  (Corallian.) 
Cephalopoda. 
Behmnites  C(vnalicul<Uu8y  (Sch.) 
Upper  Bed,  Shaikh  Bodeen  and  Mari-on- Indus,  Salt  Kange. 

Gasteropoda. 

Nerinoea  conf,  N,  OoodhalUi,,  (Fitton.) 

Fragments  and  sections  of  this  shell  are  very  common  in  the  upper 
beds  at  Shaikh  Bodeen.  The  section  of  the  whorls  is  precisely  similar 
to  the  figure  in  Lyell's  Elements,  p.  304. 

Lamellibranchiata. 

Astarte  Scalana,  (Roemer.)  ?  ?  vel  A.  LameUosa^  (Roem.) 

An  Astarte  with  lamellous  concentric  lines,  referred  to  the  species 
above  from  description  only,  as  I  have  never  seen  a  specimen  or  a 
figure  of  these  species. 

Upper  beds,  Shaikh  Bodeen. 

Anthozoa. 

ThamnantroBQ  sp. 

Upper  bed.  Shaikh  Bodeen  and  near  Palusseen,  Wuziristan. 

J%amnastroea  sp. 

A  minute  species  found  with  the  preceding  at  Shaikh  Bodeen. 

Tsastrcea  sp. 

Much  like  the  T.  Oblongata  (Edw.  and  Haime.) 

Upper  beds.  Shaikh  Bodeen. 

Tsastroea  sp. 

Another  species  from  Mari-on-the-Indus. 

Thecosmilia  Annularis  (Edw.  and  Haime.) 

Upper  bed,  Shaikh  Bodeen  and  Mari-on-Indus. 

Meandrijia  sp, 

Mari-on-Indus. 

Eunomia  sp. 

Mari-on-Indus. 

Rhizangia  sp, 

Mari-on-Indus. 

Areacis  sp, 

Wuziristan. 

Lchocoenia  sp. 
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A  very  pretty,  spreadiog  Bpecimen  from  Wazirietan. 

Turhinolia  sp»  f 

From  Palussen,  Wuziristan. 


Rock  Spscimbkb. 
PI.  X.  figs.  1  and  la. 
Amygdaloidal  greenstone  with  gas-venta  branching  through  the 
mass.     Abundant  in  the  Zebanwan  in  Kashmir.     Found  also  amongst 
the  rolled  stones  of  the  torrents  which  drain  the  Afghan  mountaina. 

PI.  X.  figs.  2  and  2a. 
Trachyte  with  starry  crystals  of  dull  white  albite  for  which  I  have 
proposed  the  name  of  Soolimanite.    From  the  Tukht-i-Solaiman  in 
Kashmir. 


EXPLANATION  OF  PLATES. 

PI.  L 

Spirifer  Vercheri^  (de  Vemeuil),  n.  s.     Natural  size. 
Spirifer%naOctoplicata(8oyr.)Yar,  Transversa^  (Verch.),  natural  size. 

PI.  IL 
Athyris  sp.  (A,  SMilita,  Hall,) — natural  size. 
Athyris  Buddhista^  (Verch.),  nov.  sp. — natural  size. 
Athyris,  probably  A,  Boyssii,  (L'Eveille) — ^natural  size. 
Strophomena  Amloya,  (Phill.)  ?— half  natural  size. 

PI.  m.  • 

Spirifer  sp.  f  (Var.  of  8.  Keilkavii,  (Buch.)  ?— natural  size. 
StropJ^omena  sp,  ? — natural  size. 
Orihis  sp, — natural  size. 

PI.  ir. 

Strophahsia?  Arachnoidea^  (Verch.),  n.  sp.— natural  size. 
Fenestella  Sykesii  (DeKon). 
Fenestella  Megastoma  (DeKon). 
Vincularia  Multangulari^  (Portlock). 

PI.  V. 

Fenestella  sp, — ^natural  size. 
Disteichia  ?  ?  sp, — natural  size. 
Acanthocladia  sp. — natural  size. 
Furypterus  vel  Limulus  ?  sp, — natural  size. 
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PI.  Yl/ 
Solenapsia  ep. — natural  «ize. 

Cardmia  Himdk^ana^  (Verch.),  n.  sp  — ^nataral  size. 
Cardinia  Ovalis,  Martin),  ? — natural  size. 
CucuUcea  ?  sp, —  natural  size. 
Pecten  sp. — natural  size. 

Jpiculo-pecten  sp,  (A,  pecten  Ovatus  Vorch.) — natural  size. 
Aviculo-pecten  sp,  {A  pecten  Planus,  Verch.) — natural  size. 

PI.  VIL 
Aviculo-pecten  Circiilaris,  (Verch.) — natural  size. 
Aviculo-pecten  sp. — natural  size. 
Aviculo-pecten  Testudo,  (Verch.) — natural  size. 
Aviculo-pecten  Gibbosus,  (Verch.) — ^natural  size. 

PL  vin. 

Pentacrinite  ?  sp. — natural  size. 

Cyathophyllum  sp, — ^natural  size. 

Cyathophyllum  sp. — natural  size. 

Ctfathophyllum  sp. — natural  size. 

Sphceronites  sp. — natural  size. 

Sphceronites  JByallii,  (Verch.),  nov.  sp. — natural  size. 

PI.  IX. 
Sphwronites  sp. — natural  size. 

Pholadomya  Sesquireticulata^  (Verch.),  nov.  sp. — natural  size. 
Pholadomya  Quinque-costata  (Verch.),  nov.  sp.  natural  size. 
Terehratula  Globata,  (Sow.) — natural  size. 
Rhynchonclla  Concinna,  (Sow.)  ? — natural  size. 
Terehratula  Bodeenensis^  (Verch.),  sp.  vel  var.  nov. — natural  size. 
Amygdaloid  with  gas- vents— natural  size. 
Soolimaniie. 


INDEX  TO  PART  II. 


•-•• 


••• 


••» 


Fags 
...  215 
...10,  91 

...      216 

...       129 

...      221 

66 

72 

72 

...       209 

...         /iJdZt 


AeatUhocladia,  spv 

Afghan  Mountains,  geology  of, 

Ajmeer,  plains  of, 

Alveolites  septosa  (Flem.)  ? 

Ammonia  in  Hooghly  water,     ...  ...  ««« 

Ammonites  sp,  conf.  A.  Gaytani  (Klip.) 
Amphibola  Bmmana  (W.  T.  Blanford,)  n.  sp. 
Anofnia  sp,         ••»  ...  •..  ... 

(JEnigma)  cmigmatica  (Chem.))  .•• 

LawreneiafM  (de  Konn.) 

Anthozoa,  list  of  fossil,  in  the  Kothair  beds  (Trias), 

. r-^ Oolite  at  Shaikh  Bodeen,  (fee,  226,  227 

_^_. Zeawan  beds  (Carboniferous),...       216 

Antilope  hezoartica,  and  A.  Bennettii,  Mr.  W.  T.  Blanford  on,      196 
Aralo-Gaspian  formation,  ...  ...  ...  ...       110 

Area  (AnomalO'Cardia)  grandosa  (L.),  ...  ......         70 

Artemis  s^, ., 

Assiminia  rubella  (W.  T.  Blanford), 
Astarte.scalaria  vel  la?nellosa  (Roem),    ... 
AthyriSyBi^.  (Terebratula  suhtilita^  Halls)  ?  ... 
:-^ —  Buddista  (Verchere)  n.  sp. 

■  —  Bogssii  ?,,, 
Auricula  duda  (L), 

.nitidula  (W.  T.  Blanford,)  n.  sp. 

Aviculo'pecten.sg,  ... 
sp.  (A,  ovatus,  Verchere), 

■     '    sp.  Ia,  ranuSy  Verchere), 
— circularise  (Verchere), 

■  dissimilis,  (Flcm.), 

■  — : gibbosuSy  (Verchere) , 

Testudo,  (Verchere), 


••• 


•  •  • 


••• 


...     ... 


...     . .  • 


...     ... 


65 

70 

...      227 

...      203,  210 

203,  210 
203,  208,  211 

93 

64 

21-9 

219 

219 

..       219 

204,  218 
,..  220 
..       220 

Aainus  sp.  nov.  conf,  A.  obscurua  (Sow.,  A.  schizodus^  King)  204,  220 
Ball,  V.  Esq.  B.  A.,  on  jangle  products  used  as  food  in  Hazari- 

bagh.and  Manbhoom,  ...  ...  ...  ...         73 

Baranagar,  river  water  of, ...  ...  ...  118 

— = : — tank  water  of,  ...  ...  ...  5,122,131 

r-  well  water  of,  ...  ...  *..  ...      131,  132 

Bassa  latifolia  (Roxb.)  flowers  of,  used  as  food,     ...  ...         74 

Bauhinia  Wahlii  (W.  and  A.)  seeds  of,  used  as  food,    78 


232  Index. 

Page 

Beavan,  Captain  R.  C,  contribations  towards  a  bistory  oi 

Panolia  JEldi^         ...              ...              ...             .••             ••-  ^'5 

Belemnites  fossil,  at  Shaikh  Bodeen,  ...             ...             ...  224,  2*J7 

Bier  {Zizyphus  Jujuha  L)  fruit  of,  used  as  food,    ....            ...  77 

Blanford,  W.  T.,  Esq.,,  contributions  to  Indian  Malacology, ...  61 

■ Zoological  Notes,...             ...             ...  189 

Blacqnire's  tank,  Calcutta,  water  of,                ...             ...      131,  132 

Bos  (Bubalus)  hufelluSy  Mr.  W.  T.  Blanford  on,    ..              ...  195 

Bo9  gaurua  and  B,  pontalis^^'Mir,  W^  T.  Blanford  on,            ...  192 

Brachiopoda^  fossil,  in  Oolite  at  Shaikh  Bodeen,    ...             ...  285 

■ Wejin  ditto, ...             ...             220 

■■ Zeawan  beds,       ...             ...             ...  209 

Bryczoa,  fossil,  in  Oolite  at  Shaikh  Bodeen,           ...             ...  226 

■                Zeawan  beds,                ...             214 

Buffalo,  the  wild  (Bos  bufelus)  Mr.  W.  T.  Blanford  on,       ...  195 

Bunnoo,  hills  of,         ...             ...             ...             ...             ...  93 

Bur  (Ficus  indica)  fruit  of,  used  as  food,        ...             77 

Carboniferous  epoch,  in  Kashmir  and  Western  Himalaya,      ...  97 

Cardinia  sp.  (ovaliSy  Martin?  Anthracostay  King?)     ...       204,  218 

Cardinia  Simalamna  (Verchere)  n.  sp.  ?         ...                 ...204,  218 

Central  India,  volcanic  rocks  of,               ...             ...             ...  93 

C(0pAa^O(^,  fossil,  in  Kothair  beds,  (Trias), ...             221 

Lower  Lias  of  Spiti  and  Shaikh  Bodeen,  228 

' Oolite  of  Shaikh  Bodeen,     ...             ...  237 

■      ■        Wean  beds  (Carboniferous),        217 

■ Zeawan  ditto,        ...             •••             ...  208 

Ceratites  semipartitus  (Gaillardot,)  ...             •••             ••.•••  221 

—  curvicostaitts  (Sow.)  ?               ...             •••              ...  221 

Cerithitim  (Vertagus)  obelisciM  (Bom.\          ...             55 

Chandernagore,  river  water  of ,.. .             ...             ...             ...  118 

Chehur  (Bauhinia  Valhii)  seeds  of,  used  as  food,           78 

Ohione  Ceglonensis,  (Sow.)        ...             ...             ...             ...  70 

Chor  peak,  Himalayas,  probably  volcanic,      ...             94,  95 

Cidaria  Forhesiayia  (de  Konn.)                 ...             ...             ...  214 

Circular  canal,  Calcutta,  water  of,    ...             ...             •<.      123,  124 

Coal,  not  found  in  Punjab,  Kashmir,  or  Afghanistan,            ...  99 
Colour,  influence  of,  in  modifying  the  fertility  of  crosses  be- 
tween species  and  varieties,           ...             ... 157 

Columbella  Ducloziana  (Sow,) y                ...             ...              ...  54 

Coral  Rag  of  England,  rocks  in  Derajat  resembling,      17,  19 

Coral  Reefs,  traces  of,  in  Derajat,             ...             ...             ...  19 

Corhula  sp.         ...              ...              ...              ...              69 

Comwallis  Square,  Tank  ("  Hadua  Pukhar")  water  of,          ...  5 

Cretaceous  period  in  Western  Himalayas,  Kashmir,  <&c.,       ...  102 

Crustacea,  fossil,  in  Zeawan  beds,            ...             ...             ...  217 

Cuculleca  sp.      ...             ...              ...             ...             218 

Ouon  rutilans  (Pallas),  Mr.  W.  T.  Blanford  on,     ..•             ...  193 


Infl^.  23S 

^ynatlums  (FeUt)  jubatus  Mr.  W.  T.  Blanford  on,        191 

Cyrena  BerHfoletms  (Jj2km.\     ...              ...              ...             ...  70 

Dalhousie  Sqaare  .  Tank  ("  Lall  Diggi/')  Calcutta,  water  of, 

6,  13,  122,  140,  142 

Denialium  herculewn  {^Q  ^ovji,)    ...             ...             209 

2)w^«tcAia  ?  ?  (Sharpe),            ...             ...             ...             ...  215 

Dodatoli  peak,  probably  volcanic,     ,.,  ...  94,  95 

Dog,  the  wild  {Cuon  rutilans,  Pallas)  Mr.  W.  T.  Blanford  on,  191 

£chinodermata^  fossil,  in  Kothair  beds  (Trias),     ...              ...  222 

Zeawan  beds  (Carboniferous,) 214 

Erratic  blocks  in  the  Salt  Eange,  ...  ...  113,114 

Hurypterustl  ...             ...             ...              ...              213 

^«e/iara  u^^^ica  (Verchere)  new  sp.       ...             „.             ...  226 

Felis  (Cynailurus)  jubatus^  Mr.  W.  T.  Blanford  on,      191 

JFenesteUa  Sifkesii  (de  Konn.)  F.  megastama  (de  Konn.)  and 

F.sp,!                  ...             ...            ...             ...     204,  214,  215 

Mcu9  indica  (Roxb.)  and  F.  religiosa  (L)  fruit  of,   used  as 

Flowers  used  as  food  in  Hazaribagh  and  Manbhoom,  ...  81 
Food,  jungle  products  used  as,  in  Hazaribagh  and  Manbhoom, 

Mr.  V.  Ball  on,               ..             ...             ...             73 

Fossils  forwarded  by  Dr.  Verchere,  M.  de  Vemueil's  note  on,  201 
Francolmus  vulgaris  and   F  pictus^  Mr.  W.   T.  Blanford  on 

distribution  of,       ...             ...             ...             ...             ...  200 

Fruits  used  as  food  in  Hazaribagh  and  Manbhoom, 79 

Fungi  ditto  ditto,      ...             ...             ..              ...             ...  82 

Oallus  ferruginetu  (Gm.)  and  G.  Sonneratti%   Mr,  W.  T. 

Blanford  on,   ...             ...             ...             ...             ,,.     ...  199 

Ga»^tfropo<fo,  fossil,  in  Kothair  bed  (Trias),             ...             ...  222 

at  Shaikh  Bodeen,       ...             ...      225,  227 

— in  Zeawan  beds  (Carboniferous),         ...  2u9 

Oaur,  {Bo9  gaurus)  Mr.  W.  T.  Blanford  on,  ...             192 

Gavialis gangeticui  ^itio  dxiio^                ...             ...             ...  200 

Oayal  C^OA ^o;»^<7Z^  ditto  ditto,      ...             ...             192 

General's  Tank,  Calcutta,  water  of,          ...             ...     135,  140,  141 

Geology  of  Kashmir,  the  Western  Himalayas,  and  the  Afghan 

mountains.  Dr.  A.  M.  Verchere  on,             ...            ...  9,  83,  201 

Geysers,    ...             ...             ...             ...             ...             ...88,  99 

Glaciers  of  the  Himalayas,                ...             ...             ...      Ill,  112 

Ooniatites  curvicostatus  (Verchere)  n.  sp.  and   Q-,  Gangeticus 

(de  Konn.)             ...             ...             ...             ...             ...  217 

Granite,  how  formed,         ...             ...             ... 85 

Gurriwal  marsh  near  Bunnoo,  ...             ...             •••             ...  106 

Harmmea  tenera  (A.  Adams),          ...              •••             63 

Hazara,  Geology  of,  ...             ...             ...             .•«             ...  29 

Hazaribagh,  jungle  products  used  as  food  in,  •••             .,,     ...  73 

Himalayas,  Western,...  .«•  ...  ...  9,  91,  96 


234  Index. 


Homoclironuitic  and  Heterodiromatic  Unions,  relative  fertility 

of,  in  Verbascnm,           ...             ...             ...             165 

Inorganic  constituents  of  the  Hooghl J  water,         •«•             •••  116 

Iron  ore  of  Waziristan,      ...              ...              ...             20 

Iravadia  (W.  T.  Blaniord,)  new  genns,  /.  omata^  ...              ...  56 

Irawady,  estuary  shells  in  the  Delta  of,  W.  T.  Blanford  on, ...  51 
Jungle  products  used  as  articles  of  food  in  fiazaribagh   and 

Manbhoom,  Mr.  V.  Ball  on,                 ...              ;.             ...  73 

Jurassic  period  in  Kashmir  and  the  West  Himalayas,    100 

Kailas  mountain  chain,  geology  of,           ...             ...           ...47,  05 

Kaj  Nag  mountain  range,  Kashmir,                •••          84,  85,  92,  99 

Karakorum  mountain  chain,  Geology  of,                 ...            ...  47,  95 

Kashmir,  Western  Himalayas  and  Afghan  monntains,  Dr.  A. 

M.  Verchere  on  the  Geology  of,           ...             ...           8,  83,  201 

Kashmir,  Volcanic  rocks  of,              ...             ...             85 

Kishtawar  and  Badrawar,        ...               ...             ...         95,  82,  94 

Koh-i-Baba,  mountain  range,            ...             ...             92 

Kothair  beds,  (Trias)  fossils  in,                ...             :..             ...  221 

Kuen  Luen  mountain  chain,             ..«             ...             95 

"  Kullur,"  saline  efflorescence, ...             ...              ...              ...  10^ 

Lakes,  former,  in  the  Himalayas,     ...             ...             113 

Lamellihranchiata^  fossil,  in  the  Kothair  beds  (Trias),          ...  222 

■ —  Lower  Lias    of    the   Punjab 

irontier,          ...             ...             .«•             •..             ......  ^<uo 

Oolite  at  Shaikh  Bodeen,     ...  224 

■ ■■    >  Wean  beds,    ...             211 

Zeawan  beds,        ...             ...  209 


Larina  ?  Burmana,  (W.  T.  Blanford,)  n.  sp.  ...  61 

Leaves  used  as  food  in  Hazaribagh  and  Manbhoom,  ...  81 

Leopard,  the  hunting  (Felis  jubatus)  W.  T.  Blanford  on,     ...  191 

Lignite  of  the  Punjab,  formation  of,        ...             ...  ...  103 

Limulus  ?            ..             •••             ...             ...  21S 

Lion,  the,  in  India,  W.  T.  Blanford  on,  ...             ...  ...  189 

Lithostrotion  Jlorifonne  (Flem.)  L,  irregulare  (Phill.)      ...  205,  216 

Littorina  melanostonui  (Gray)  L,  scabra  (L.)  L,  ziczac  (Chem.)  55 

Loch  Katrine,  water  of,             ...             ...             ...  ...  123 

Macotna  cda^  (Hanley),      ...              ...              ,„  69 

M(wrocMv^  Avellanoides  {^Q>'Koxii[i^  ..,             ...  ...209,222 

Malacology,  Indian,  Mr.  W.  T.  Blanford*s  contributions  to,  ...  51 

Man,  earliest  traces  of,  in  Kashmir,         ...              ...  ...  115 

ManiktoUah  Well,  Calcutta,  water  of,              ...  ...  131,  132 

Mari  on  the  Indus.    ...              .•.              ...             ...  101,  114 

Martesiafulmiiuilis  (W.  T.  Blanford,)  n.  sp. ...  67 

Marwar,  plains  of,      ...             ...             ...             ...  ...  93 

Masha  Bnim  mountain,  geology  of,  (with  section)  48 

Manbhoom,  jungle  products  used  as  food  in,           •••  •••  73 

Maurieune,  Savoy,  age  of  rocks  in,  ...            .„  ...     ..•  22 


Index.  285 

Page 

McLelland,  Br.  J.,  on  Panolia  Mdi,       ...             ...  ...       175 

Meteorological  observations  made  at  the  Sarveyor  Generara 

Office,  Calcutta ;  abstracts. of  the,  ...  

Mhawa  (!Sa««a. Zo^i/bZio)  flowers  x)£,  used  as  food,   ...  ...         74 

Michelinasp ...             «..  ...        216,  21 

Michelia  or  Baaumontia  I         ...             . , .              ...  ...       205 

Miocene  epoch  in  Kashmir  and  the  West  Himalayas,    104 

Modtola  eviargincUaj  (Bens.)     ...              ...              ...  ...         70 

Monohnr  Pass's  Tank,  Calcutta,  water  of,       •••  181 

Mytilus  smaragdinns  (Chemn.)                  ...              •»•  •••         70 

Nassa  planicosta  (A..  Adams),  .•«  •••  54 

Nautilus  cliUelarius  (Sow.)?     ...              ...              ...  ...       217 

Fletningianus  (de  Konn.)  N.  Favranua  (Verch.)  n.  sp.       208 

Neritina  cornucopia  (Bens.),  ...  ...  59 

-  crepidularia  (Less.)     ...              •••              ...  ...         59 

*  ■■-   '-  (Dasiia)  depressa  (Bens.)    ...  ...  59 

"  ohtusa  (Bens.)              ...             ...             ...  ...         59 

■  Peguensis  (W.  T.  Blanford)  n.  sp.     ...  58 

-  Sniithii  (Gray),            ...              ...              ...  ...         59 

Nimtollah  St.  Well,  Calcutta,  water  of,            ...  ...      181,  132 

Nummulitic  epoch  in  Kashmir  and  West  Himalayas,  . . .       108 

— limestone,      ...              ...19,  26,     29 

Nyan  Chund  Dutt's  lane  Tank,  Calcutta,  water  of,...  131,  132 

r-.  Well  ditto  ditto,                ...  131,  132 

Organic  matter  in  Hooghl^c  water,   ....  ...  120 

water,  modes «of  estimating,        ...  ...       120 

Orthis  resupinata(}SiB,ti\xi)jO.  9p,    ...  ...  211 

Orthoceras  «p.             ....            ...             .••             ...  208,  217 

x^svTca  sp.            ...              ...              •••              ...  •••*..          lifi 

Ostrea,  various  species,  found  at  Shaikh  Bodeen,   ...  ...       225 

Palaeozoic  epoch  in  Kashmir  and  West  Himalayas,         97 

Panolia  Eldi  (Gray)  Captain  R.  C.  Beavan  on,      ...  ...       175 

Patagonia,  rainfall  in,       ...  ...  ...  105 

Pecten  sp.  ...             ...              ...              ...              ...  .••       218 

Permanganate  of  Potash  as  a  test  for  organic  matter  in  water, 

Dr.  Waldie  on,  ...  ...  ...  120 

Phyllopora  crihellum  (de  Konn.)               ...              ...  205,  216 

Pig,  the  Indian  wild,  Mr.  W.  T.  Blanford  on,  ...     ...       195 

Pipal  (Ficus  reli giosa) Axmi  of,  used  as  food,           ...  ...         77 

PlataniMa^  Mr.  W.  T.  Blanford  on  the  distribution  of, 198 

Pledotrema  Cummingiana  (W.  T.  Blanford,)  n.  sp.  ...         65 

PotanideA  (Tympanotonos)  dUUus^  (Phil.)       ... 55 

i^.euripeta  (A.  Ad.)      ...              ...              •••  ...         55 

■  (Telescopium)  fuscus,  (Chemn.)      •••  55 

Productus  Bolimensis  (D*Ocb.)  or  aculeatus^          ...  208,  218 

cora  (D'Orb.), 202,  206,  212 

cosiatw  {^OYr*)y. •••  201,212 


236 


Index. 


Humholtii  (D^Orb.), 
UevU  (Davidson),    ... 
Purdonii  (Davidson).     •« 
semireticulatus  (Martin), 


••• 


Page 

Froductw  FUmingii  (D*Orb.),  l<m^ispinuiy  or  hhatuM,  202,  203,  213 

201,  212 
..       220 

202,  212 
201,  212 

93,  106 

78 

137 

131,  132 

131,  132 

216 

211 

ld8 


...     • • • 


••  • 


Punjab,  plains  of  the,    . . . 

Punjobe  (Singhara)  nnts,  used  as  food,    ... 

Purifying  Hooghly  water,  Mr.  Clark's  plan  for, 

Purpura  bituhereularis  (Lam.) 

Puthurea  Ghat  St.,  Calcutta,  Well  at, 

Ram  Dhon  Ghose's  Tank,  Calcutta  water  of, 

Metepora  lepida  (de  Konn.), 

Petzia  radialis  (Phil.)  var.  grandicosta  (David),    ... 

Mhizomys  caatanetts  (Blyth)  Mr.  W.  T.  Blanford  on, 

River  water,  Calcutta,  analysis  of. 

Rock  specimens  described  by  Dr.  Verchere, 

Roots  used  as  food  in  Hazaribagh  and  Manbhoom, 

Rotta  Roh,  mountain  range,  geology  of, 

Mucervua  Duvaucellii  (Gray)  Mr.  W.  T.  Blanford  on, 

Rukshu,  geology  of, 

Sal  (Shorea  robusta)  seeds  of,  used  as  food^ 

Saliferian  formation,  ...  ...  •••  ...    22, 

Salt  lakes  in  Rukshu^ 
Salt  Range, 

— erratic  blocks  in, ... 

limestone, 


t  •• 


..•  ••  • 

•••  ••• 

•••  ••  • 

•••  ••• 

•••  ••• 

•• •  •• • 

•••  ••• 

•••  •••  ••• 

••• 


4, 122,  131,  140 

228 
82 
11 
191 
38 
77 
100 
39 
93 


•  •  • 


...     •  • 


•  •  •     • . 


••• 


Salt  water  lake,  Calcutta,  water  of, 

Sanguinolaria  diphos  (L .),.•• 

Sauricthys  f 

Scalaria  sp» 

Scaphula  delta  (W.  T.  Blanford,)  n.  sp. ... 

Scott,  John,  Esq.,  on  reproductive  relations  of  different  varieties 

of  Verbascum, 
Scrobicularia  angulata  (Chemn.) 
Secondary  period  in  Kashmir  and  West  Himalayas, 
Seeds  used  as  food  in  Hazaribagh  and  Manbhoom, 
Ser  and  Mer  mountain  chain. 
Sewage  water,  Calcutta,  analysis  of, 
Sewalik  Hills,    ... 
Shaikh  Bodeen  Mountain, 

Shorea  robusta  (Roxb.)  Sal,  seeds  of,  used  as  food 
Silurian  Archipelago  of  Kashmir,  section  of,  ... 

epoch  in  Kashmir  and  West  Himalayas,  .. 

Singhara  nuts,  used  as  food, 
Sirbun  Mountain,  Abbottabad,.., 
Sir-Oba,  hot  spring  of, 
Solenopsis  iTribricata^  (de  Konn.), 


11,  31,     14 
...    21,  100 


••• 
•••  ••• 

••  • 


•••     «• 


••  • 


•  • . 


••• 


•••  • •• 

•  •  •  •• • 

•••  ••! 


•  •  •  •  * 


•  •• 


122 
69 

216 
55 
71 


145 
69 
99 
79 
34 
4 

110 
14,  110 
77 
89 
94 
78 
30 
20 
204,  217 


Index.  237 

Page 

Soolimanite  (Yerchere),    .••            •••            •••  258 

Sphcsronite*  tp.  S.  Eyallii  (Verchere)  n.  sp.            ...  ...  208 

Sphenia perversa f  (W.  T.  Blanford,)  n.  sp.      ...  68 

S^rifer  Moosakkelensis  (J)a,yid,)             ...              •••  ...  209 

JKo/aA  (Strachey),               ...             ...  210 

-  Striatus  (Martin),        ...             ...             ...  ...  209 

—  -  Vercheri  (Vernueil)  n.  sp.  ...             •••  ...  204,  209 

Spirirfera  BartMsetms  (D&vid,^               ...             ...  ...  220 

^iriferina  octoplicata  (Sow.)  var.  transversa  (Vercli.)      ...  204,  210 

Stracheyii  (Salter),  ...             ...             ...  ...  220 

Spiti,  ...            ...             ...             ...             ...  ...    33,  100 

8tenothyra  monilifera  (^en^OTi)^               ...             ...  ...  68 

8treptorhynchtts  crenistria  (Phill.)  var.  rohustus,  211 

Strophalosia  ?  Arachnoidea  (Verch.)  n.  sp.             ...  ...  213 

Strophonema  analoga  (9\i\\\,)  1         ...             ...  212 

Sufed  Koh  (Speen  Ghur)  mountain  range,              ...  ...92,  96 

Sungnai  (Guth.  and  Blyth)  or  Sangraee  (Eld),  175 

8us  scrophoy  the  Indian  wild  pig^  Mr.  W.  T.  Blanford  on,    ...  192 

Tectura  fluviatilis  (W.  T.  Blanford,)  n.  sp.    ...  62 

Terebratula  Bodeenensis  (Verchere)  n.  sp.              ...  ...  225 

glohatay          ...            ...            ...  225 

— — sacculus  (Martin), ...             ...             ...  ...  209 

subtilita  IU9\\b\           ...            ...  203 

(Deredo  h]^.  ...             ••              ...             ...             ...  ...  68 

Tetraeerus  quadricomis  Mr.  W.  T.  Blanford  on,  196 

Thamyn  of  Bunnah  (Pano/ta  jKWi),       ...             ...  ...  175 

Tfarapp,  in  the  Salt  range,  erratic  blocks  near, 114 

Trapa  bispinosa  and  quadrispinosa  (Boxb.)  frait  of,  ...  78 

Trochus  s]^,        ...             ...             ...             ...  209 

Takht-i-Snlaim&n,  Kashmir,    ...             ...             ...  ...  95 

Verbaseufnph€Bnice2wijCh»rsicieTSofy               ...  148 

Yerbasonm,  Mr.  Scott  on  the Keprod active  Functional  Relations 

of  several  species  and  varieties  of,         ...             ...  .,  145 

Verchere,  Dr.  A.  M.,  on  the  Geology  of  Kashmir,  the  Western 

Himalayas,  and  the  Afghan  mountains,       ...  9,  83,  201 
Vemeuil,  M.  Edouard  de,  note  on  the  fossils  forwarded  by 

Dr.  A.  M.  Verchere,              ...             ...             ...  ...  201 

Vincularia  multangularis  (Portlock),              ...  ...  205,  215 

Waldie,  D.   Esq.,  F.  C.  S.,  Experimental  Investigations  con- 
nected with  the  supply  of  water  to  Calcutta,  ...  1,  115 

Wandle  River,  water  of,    ...             ...             ...  7 

Water  supply  of  to  Calcutta,  Mr.  D.  Waldie  on,    ...  ...  1,  115 

Wean  Beds,                     ...            ...             ...  13,217 

Wells  in  Calcutta,  water  of,      ...             ...             ...  ...  131 

Waziristan,  Mountains  of,              ...                •••  18,  96 

Yengyaing,  plain  of,  ...             ...             ...             >••  ...  181 

Zeawan,  (Limestone)  bed,                ...            ...  .••    12,  208 

Zizyphus  jujuha  (L.)  fruit  of,  used  as  food,             ...  ...  77 


ERRATA  in  Dr.  Verchere's  Paper  on  the  Geology  of  Kashmir  and 
the  Western  Ilinialayas. 

(Only  those  errors  which  change  the  meaning  of  a  sentence,  or 
render  the  name  of  a  locality  or  fossil  impossible  to  recognize,  have 
been  noticed  here.) 

PART  n.  1866. 


Page 

Line 

For 

Bead 

92 

9 

fossil 

theories. 

100 

8 

quartz  like  rock  crystala 

quartz  and  rock  crystals. 

101 

1 

uiap 

mass. 

103 

20 

(Sect  G). 

The  section  is  not  given^ 

103 

last 

intricftted 

imbricated. 

120 

2 

Insert     after      igneous 

rocks 

and  sedimentary  rocks. 

133 

10 

sp.  nora 

sp.  nova. 

162 

12 

PI.  VIII. 

PI.  VI. 

169 

23 

Fig.  3. 

Pig.  2. 

174 

2 

very  similar  to 

viz.  the. 

185 

33  &  37 

Ark  bill 

Archibal. 

186,l,9,12&c. 

Arkbal 

ArchibaL 

PART  II.  1867 

• 

Page 

Line 

For 

Bead 

10 

3 

Aksai  chain 

Aksai  chin. 

10 

31 

Crossing 

Cropping. 

11 

last 

See  Pi.  IX. 

Plate  not  given. 

12 

11 

Boliricutes 

Boliviensis. 

17 

4 

a  Neimas 

a  Nerinees. 

17 

4 

Zena 

Jura. 

19 

23 

dirty 

cherty. 

21 

20 

The 

No 

21 

22 

•  •  • 

ornit  round. 

23 

11 

salpetre,  of  soda, 

sulphate  of  soda. 

23 

14 

Russian 

Prussian. 

23 

29 

disposition 

deposition. 

23 

31 

Cliarpentin 

Char[)ontier. 

24 

note 

Sketches 

Selections. 

24 

25 

elastic 

volcanic. 

29 

7 

Tummoo 

Jummoo. 

33 

17 

of 

to. 

45 

29 

vales 

oases. 

9 

9 

Verziristan 

VVaziristan. 

240 


Errata, 


Page 

Line 

For 

91 

26 

the  other  N.  W.— S.  E. 

93 

5 

lignite 

93 

25 

N.  W  — N.  W. 

95 

10 

long 

101 

34 

anticlinal  dip,  which 

105 

25 

Bait 

106 

29 

cows,  of 

114 

1 

Manee  Range 

114 

3 

averted 

114 

18 

(not  vertical) 

201 

2 

Faire 

203 

15 

•  •  • 

203 

25 

•  •  • 

203 

29 

•  •  • 

204 

43 

•  •  • 

204 

20 

•  •  • 

205 

17 

(sp.  hova) 

206 

last 

PI.  VIIL  €ig.  62  ifc  63 

207 

13 

Venienil 

214 

28 

Tenestella 

214 

28 

•  •  • 

215 
215 


19 


219            19 

219  27 

220  1 
222            30 
222            32 
222            34 

Avicuh  Pect  Ranm 

h 

b 

•  •  • 

•  •  • 

tat 

227,21,22,24 

228,30,31,32 

Tsastrcea 

•  •  ■ 

229 


28 


Bead 

the  other  N.  E.— S,  W. 

sienite. 

N.  W.— N.  E. 

large. 

anticlinal  dipa  which 

silt. 

bones  of 

Murree  Range. 

arrested. 

(noV  vertical). 

Favre. 

add  PI.  n.  fig.  2, 2a  A  2h. 

add  PI.  n.  fig.  1  &  la. 

add  PL  II.  fig.  3  &  3a. 

add  PI  L  £g.  1, 13  &  16. 

add  PL  VI.  fig.  3. 

(sp.  nova). 

PLVin.fig.5&6&PL 

IX.  fig.  1 
Yerneuilli, 
Fenestella. 
Omit  PL   IV.  his  fig.  1, 

a,  6,  c,  d, 
Omit  PL  IV.  bis  ^g,  2, 

a,  6,  c,  rf, 
Omit  PL  IV.  bis  fig.  3. 

a,  6,  c,  d, 
Avicuh  Teeien  Planiu, 
(la). 
(2a). 

add  PL  Vm.  fig.  2. 
add  PL  VIII.  fig.  3. 
add  PL  vm.  fig,  4,  <fc 

4a. 
Isastroea. 

Omit  Fenestella  Sykesii. 
„  Fenestella  megastoma. 
„  Vincalaria  Mnltanga- 
laris 
add  PL  X. 


.    >•    ^    ^v    >.  *«     w  NTW 


1867.]  Proceedings  of  the  Asiatic  Society, 


ABSTRACT  STATEMENT 

OP 

BECEIPTS  AND  DISBURSEMENTS 

Of    THB 

ASIATIC  SOCIETY, 

FOB 

THE  TEAR  1866. 


ii  Proceedings  of  the  Asiatic  Society, 


STATEMENT 

Abstract  of  the  Ccish  Account 


EECEIPTS. 


Admission  Fbes. 
Beoeived  from  New  Members,  Bs.   1,280    0    0 


1866.  1865. 

1,280    0    0      928    0    0 


610    2    9      193  15    0 


GONTBIBUTIONS. 

Beoeired  from  Members,  •..    8,676    0    0 

^ 8,676    0    0   9,445    0    0 

Journal. 
Sale  proceeds  of,  and  Subscrip- 
tion   to    the    Journal  of   the 
Asiatib  Society,    ...  ...    1,285  10    0 

Befnnd  of  Postage  Stamps^       ...        81  10    0 
Ditto  of  Packing  Charges,  ...  8     7    0 

Ditto  of  the  amount  from    the 
Baptist  Mission  Press,  overpaid 
in  Bill  No.   18488,  being  the 
cost  of  6  Copies  of  Journal 
No  IV.  1864,        ...  .„  6    6    0 

■  1,327    10      758    1    0 

LlBRABT. 

Sale  proceeds  of  Books^  ,..       586    0    9 

Befimd  of  Freight,  ...  ...         12    2    0 

Ditto  of  the  amount  paid  for  a 

of  copy  Owen's    Comparative 

Anatomy,  Vol.  L, ...  ...        12    0    0 

MUSEUH. 

Beoeived  from  the  General  Trea- 
sury at  500  Bs.  per  month,  from 

December,  1865  to  April,  1866,   2,500    0    0 
Savings  of  salary,    ...  ...         41    0    3 

Befund  in  part  of  the  Contingent 

Expenses,  ...  .  .  2     6    0 

Ditto  of  the  amount  paid  from  the 

Contingent  Account  in  March 

and  April  to  Harry,  Taxidermist,  40  0  0 
Ditto  in  part  of  the  amount  paid 

to  Dr.  J.  Anderson  for  Medicine 

by  Messrs.  Bathgate  and  Co.'s 

bill  on  the  22nd  May,  1866,  ...  5  13    0 

Secbbtabt's  Office. 

Befnnd  of  Postage  Stamps,  ...  17  10  0 

Ditto  of  Packing  Charges,  ...  0    7  0 

Savings,...                 •••  •••  4    0  0 

Discount  on  Postage  Stamps,  ...  0    7  0 

Beftmd  of  Freight, ...  ...  0    5  0 

.— 22  13    0        84    7    0 

General  Establishment  ...  17    1    0         1  14   9 

Carried  over,  Bs.  14,522    5    0 


2,589    3    8   6,037  13 


1867.]    .  Proceedings  of  the  Asiatic  Society,  iii 

No.  1. 

of  the  Asiaiic  Society  for  1866. 


DISBUBSEMENTS 

1 
1. 

1866.               1865. 

Journal. 

Freight,  ,.                 ...              Ba. 

113  11 

0 

Printing  Charges,    ... 

1,729    9 

0 

CommiBsion  on  Sale  of  Books,  ... 

16    2 

1 

Parchase  of  Postage  Stamps,     ... 

194  10 

0 

Packing  Charges,     ... 

28    4 

0 

Lithographing     and     Engraving 

Charges,  Ac, 

705    4 

3 

Parchase  of  a  copy  of  Journal 

• 

Supplementary  Number,  VoL  15, 

1    0 

0 

Petty  Charges, 

11    7 

6 

1.^     9  frOQ    1  fC    1 A     Q  0*70       A       O 

"^    £f4u»f   10   lU    o,^7«      4     S 

L3RABY. 

Salary  of  the  Librarian,             ... 

840    0 

0 

Establishment, 

84    0 

0 

Salary    for  preparing  a  revised 

Catalogue, 

500    0 

0 

Purchase  of  Books,  ... 

875    8 

3 

Ditto  of  a  Standford  Library  Map 

of  Asia  on  roller, ... 

85    0 

0 

Ditto  of  Album  of  Photographs  of 

Shahana,                ... 

125  15 

6 

Mounting  4  Sheets  of  german  Map 

of  Asia  on  roller, ... 

5    0 

0 

Purchase  of  a  set  of  Photographs 

of  Cashmire, 

42    0 

0 

Ditto  of  a  set  of  ditto. 

140    0 

0 

Ditto  of  27  Photograph  Views, ... 

69    0 

0 

Book-Binding, 

263  14 

0 

Landing  Charges,    ... 

14  10 

e 

Commission  on  Sale  of  BookSy  ,.• 

40  13 

2 

A  Blank  Book, 

5    0 

0 

Freight, 

8     4 

0 

Salary  of  Office  Ponkha-man,    . . . 

40    0 

0 

Ditto  for  preparing  List  of  the 

Duplicate  Books,  ... 

40    0 

0 

Ditto  of  ticca  Dufbory, 

12    4 

3 

6  Dusters  for  cleaning  books,      ... 

1  12 

0 

Prepairing  two  Teak  wood  Book 

cciiSes, ...                 ...                 ... 

682    8 

0 

Purchase  of  Custom  Stamps,     . . . 

3    0 

0 

Petty  Charges, 

23    4 

•3 

Subscription  to  the  Indian  Medi- 

cal Gazette, 

16    0 

0 

— •                            3,57o    9    o 

8,861    8  11 

Parchase  of  Books  through  Messrs. 

Williams  and  Norgate,  London, 

1,889    1 

10 

" 

—    5,250  10    9 

Canried  oyer,  Bs.  8,050  10    7 


^^  Proceedings  of  the  Asiatic  Society, 

EECEIPTS. 

Brought  oyer,  Bs.  14,522    5     0 
Vested  Fund. 
Sale    proceeds    of    GoTemment 

Seonrities,  ...  ...    7,500    0     0 

Interest  on  ditto,     ..•  ...       255     0     6 

Premiam  on  ditto,    ,.«  ...       387    8    0 

8,142    8     6       337    8   0 

Coin  Fund. 
Sale  proceeds  Silver  Coinn,        •••  5    0    0 

> .  6    0    0      236  15    6 

Babu  Foorno  Chvndeb  Bysacr. 
Befnnd  in  part  of  the    amonnt 
advanced  for   Contingent  Ex- 
penses,  ...  ...  1,648    8    6 

1,648    8    6      762  16   8 


Messrs.  Williams  and  Noroats. 
Sale  proceeds  of  Books  on  their 
account,  ...  ...  4    4    0 


Major-Grnl.  Cunningham. 
Befnnd  of  Packing  Charges,      ...  0    6    6 


J.  H.  Batten,  Esq. 
Befnnd  of  the  amonnt  advanced,  2    9    0 

Harry,  Taxidermist. 
Befond  of  the  amonnt  advanced,       103    0    0 


Captain  M.  W.  Care. 
Becoived  from  him  in  Deposit,  ...  3  12    0 

Major  A.  S.  Allan. 
Beceived  from  him  in  Deposit,  ...  7    4    0 

James  Beames,  Esq. 
Beceived  from  him  in  Deposit,  ...  0  12    0 


4    4  0 

0    6  6 

2    9  0 

103    0  0 

«          3  12  0 

7    4  0 

0  12  0 


Captain  C.  Macoreoor* 
Befnnd  of  Banghy  Expenses  and 
Postage    Stamps    for  sending 
Library  Books,     ...  ...  5     3    0 

Bev.  H.  a.  JiGSCHKB. 

Sale  proceeds  of  a  Copy  of  Tibetan 

Gra^jnmar  on  his  account,       ...  10    0 

Government  North;  Western  Provinces. 
Befnnd  of   freight    for    sending 
Journal   and    Proceedings  for 
1865,  ...  ...  ...        16    6    0 

Captain  H.  H.  G.  Austen, 
Befund  of  the  amonnt  paid  for 
sending  Library  Books,  ...         15  10    0 


6    3    0 


10    0 


16    5    0 


15  10    0 


Carried  over,  Ba.  24^478    7    6 


1867.]  Proceedings  of  the  Asiatic  Society,  V 

DISBUESEMENTS. 

Brought  over,  Rs.   8,050  10    7 
Musfiuir. 
Salary  of  the  Snb-Curator,        ••• 
Establishment, 
Extra  Taxidermist's   Salary  and 

Contingent  Fay,   ..,  ... 

Contingent  Expenses,  ... 

Advertising  Chaises, 
Paid  Messrs.  Higgs  and  Haldar, 

for  white   Satin    Fainting,  to 

Moseom  Coses,      ... 
Ditto   ditto  for   Stands,  Bailing 

and  Fainting, 
Ditto  ditto  for  making  an  animal 

stand,  and  taking  np  and  re-set- 
ting in  brick,  &c.  ic.,  ...         78    0    0 
Ditto    ditto  for  AsphsJting  two 

rooms  and  renewing  glasses  to 

the  Almirah  and  Sash  door,  &c., .  159  10  0 
Printing  500  Copies  of  Circular,  .  15  0  0 
Engraving  3  sets  of  Figures  on 

Brass  with  Handle  for  branding 

the  specimens  of  the  Musenm,        13    8    0 

6,272  11    3  6,468    3    6 


500    0 
320  10 

0 
6 

1,742  13  11 

2,596    7    7 

3  12    0 

478  14 

9 

363  14 

6 

Secrbtart's. 

General  Establishment, 

403 

8 

0 

Secretary's  Office  Establishment, 

1,068 

0 

0 

Purchase  of  Postage  Stamps,     ... 

128 

7 

0 

Stationery,                ...                 ... 

139 

5 

6 

Purchase  of  Blank  Books, 

7 

4 

0 

Insufficient  Postage, 

6 

3 

3 

Printing  Charges,     ... 

12 

0 

0 

Bepairing  a  Tin  Almirah, 

8 

0 

0 

Petty  Charges, 

11 

6 

6 

VBarrED  Fukd. 

Purchase  of  5i  per  cent.  Gorem- 

ment  Securities,    ...                ••• 

3,000 

0 

0 

Interest  on  ditto,      ••• 

13 

12 

0 

Premium  on  ditto,    ...                 ••• 

232 

8 

0 

Commission  on  ditto. 

22 

8 

0 

Brokerage  on  ditto,  ... 

9 

6 

0 

Commission  to  the  Bank  of  Beng^al 

for   drawing    Interest    on    the 

Government  Securities, 

0 

7  10 

Fee    for    renewing    Government 

Securities,             ••«                ... 

6 

0 

0 

Coin  Fund. 

Purchase  of  Coins,    ...                 ... 

340 

0 

8 

Ditto  of  a  fire-proof  Treasure  Chest 

with  Cooly-hire,    ... 

133 

0 

0 

Prepairing  an  under  Case  of  ditto 

with  ditto,             ... 

30 

0 

0 

Coooanut  Oil  for  cleaning  Coins, . 

0 

3 

0 

1,784    2    3   2,349  13    3 


3,284    9  10  0  13    6 


603    8    8      386  11    9 


Carried  over,  Bs.  19,895    5    2 


Proceedings  of  the  Astatic  Society. 

RECEIPTS, 
Brought  over,  Bs.  24^478    7    6 

MOTHOOK  MOHUN   KUR. 

Bcfand  of  the  amount  paid  him 
as  advance  for  preparing  two 
book  cases,  ...  ...       200    0    0 

200    0    0 

E.  T.  Atkinson,  Esq. 
Refund  of  Banghj  Expenses  and 
Postage    Stamps    for    sending 
Library  Books,     ...  „.  8    0    0 

8    0    0         3    8   0 


Cturied  over,  Bs.  24,686    7    6 


1867.]  Proceedings  of  the  Asiatic  Societi^.  vii 

DISBUESBMENTS. 

Brought  oyer,  Rs.l9,895     5     2 

Building. 

Assessment,               ...                 •••  480  0  0 

Ditto  for  Lighting,    ...                 ...  96  0  0 

Bepsuring,                  ...                 •••  1>858  15  0 
An  Iron  shed  erected  in  the  com- 
pound of  the  Societj,               ...  200  0  0 


HiSCVLLANEOUB. 

Salary  of  the  Mally,...                 ...  57  0  0 

Advertising  Charges,                   ...  6  0  0 

Meeting  Charges,      ...                 •••  179  8  6 

Purchase  of  Beceipt  Stamps,  ...  12  0  0 
Paid    25    per    cent,     increase  of 

Salaries  for  6  months,  ...  55  14  0 
Ditto  W.  H.  Johnson,  Esq.,  for  a 

Tea  pot  Khokan,   ...                 ...  8    0  0 

Fee   to  the  Bank  of  Bengal  for 

Stamping  cheques,                   •••  3  2  0 

Petty  Charges,         ...                ..*  41  1  3 

Museum  Transfer  Account. 
Printing  25  Copies  of  Act  of  the 

British  ParUament,  ...         20    0    0 

Ethnoloot  Cokmittbs. 
Paid  Banghy  Expenses  for  send- 
ing a  parcel  of  Official  Papers, .  0  12    0 
Copying  Report  forwarded  by  the 
Government  of  Bengal  on  vari- 
ous Human  Races,                    ...         10    0    0 
A  Blank  Book  for  Proceeding,   ...  2    8    0 

^■^•^—        ■— ^^ 

Babu  Poorno  Chunder  Btback. 
Paid  advance  on  the  Contingent 

Expenses  for  the  Museum,      ...    1,445    0    0 

Jambs  Beames,  Esq. 
Paid  Postage  Stamps  for   sending 

Library  Books,      ...  ...  4    10 

Captain  Macgreoor. 
Paid  Banghy  Expenses  and  Pos- 
tage Stamps  for  sending  Library 
Books,...  ••.  ...  5    3    0 

Government  North  Wegtern  Provinces. 
Paid  Railway  Freight  for  sending 

Journal  and  Proceedings,        .,.         14    8    0 

Captain  H,  H.  G,  Austen. 
Paid  Banghy   Expenses  for  send- 
ing Library  Books,  ...         12    0    0 

Messrs.  Williams  and  Noroate. 
Paid  freight  for  Sending  their  Books,    8    0    0 


2,634  15    0   2,340    7    6 


362    4    9      265  12     3 


20    0    0        58    0    0 


13    4    0 


1,445    0    0    1,045    0     0 


4    10 


5  8  0 

14  8  0  16  5  0 

12  0  0  8  4  0 

8  0  0  385  12  0 


Carried  over,  Rs.  24^414    8  11 
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RECEIPTS. 

Brought  orer,  Bb.  24,686    7    6 


Carried  over,  Bs.  24,686    7    6 


LIST  or  MEMBERS 


OP    THR 


ASIATIC  SOCIETY  OF  BENGAL, 

On  the  3l8T  December,  1866. 


LIST  OF  ORDINARY  MEMBERS. 


The  *  distingpiishes  Non- Subscribing  and  the  f  Kon-Besident  Members. 


■»#»  *<*  *  S^S.WS^'^f 


Pate  of  mectioa. 

1847  June    2. 
1860  Dec.     5. 


1865 

18G0 
1862 
1862 
1859 
1866 
1852 
1864 
1860 
1861 
1865 
1843 

1866 
1864 
1860 
1861 
1861 
1864 
1855 
1861 


Jane 

July 

April 

April 

Feb. 

Jan. 

July 

May 

Oct. 

May 

Jan. 

Sept. 

July 
Dec. 

Nov. 

Sept. 

July 

Dec. 

July 

Feb. 


7. 
4. 
2. 
4. 
2. 
0. 
7. 
4. 
3. 
1. 
11. 
4. 

4. 

7. 

^■ 
I  . 

4. 
3. 

7. 
4. 
6. 


1826  Sept.    6. 

1835  Oct.     7. 
1865  Nov.    1. 


f  Abbott,    Brigdr.-Genl.    J.,    Royal 
Artillery. 
Abdool  LuteefjKhan  Bahadur,  Mau- 

lavi. 
Agabeg,  J.  Esq. 
fAhmad  Khan,  Saidd,  Bahadur. 
fAitchison,  C.  U.  Esq.,  0.  S. 
tAitchison,  J.  E.  T.  Esq.,  M.  D. 
♦Alabaster,  C.  Esq. 
fAUan,  Major  A.  S. 
♦Allen,  C.  Esq.,  B.  C.  S. 
fAlexander,  N.  S.  Esq.,  C.  S. 

Amir  Ali  Khan,  Munshf. 

Anderson,  Dr.  T.,  F.  L.  S. 

Anderson,  Dr.  J.,  F.  L.  S. 
♦Anderson,  Lieut.-Col.   W.,   Bengal 

Artillery. 
fAnderson,  A.  Esq. 

Anderson,  W.  Esq. 
fAnley,  W.  A.  D.,  Esq. 

Asghur  Ali  Khan  Bahadur,  Nawab. 
♦Asphar,  J.  J.  T.  H.  Esq. 
fAtkinson,  E.  F.  T.  Esq. 

Atkinson,  W.  S.  Esq.,  M.  A.,  F.  L.  S. 
fAusten,  Capt.  H.  H.   G.,  H.  M.'s 
24th  Foot,  Surv.  Genl.'s  Dept. 

Avdall,  J.  Esq. 

♦Baker,  Col.  W.  E.,  Bengal  Engineers. 
Ball,  V.  Esq.  Geol.  Survey. 


Dinapore 

Calcutta 

Calcutta 

Allyghur 

Lahore 

Umritsar 

China 

Allahabad 

Europe 

Pumeah 

Calcutta 

Calcutta 

Calcutta 

Europe 

Fyzabad 

Calcutta 

Sarun 

Calcutta 

Europe 

Jaunpore 

Calcutta 

Dehra  Dhoon 
Calcutta 

Europe 
Calcutta 


Dmte  of  EleetioD. 


1866 
1860 
1864 
1866 
186-2 
I860 
1838 
1859 
1861 
1849 


Sept.  5. 

Nov.  7. 

May  4. 
Jan.  17. 

Aug.  6. 

July  4. 

Jan.  3. 

May  4. 

Feb.  6. 

June  6.. 


1864  Sept.  7. 

1841  April  7. 

1861  Sept.  4. 

1847  Aug.  4. 

1830  Sept.  1. 

1862  Dec.  3. 
1862  Aug.  6. 
1862  June  4. 
1862  July  2. 
1864  Nov.  2. 
1840  July  15. 

1864  May  4. 

1846  Mar.  4. 

1859  Sept.  7. 

1857  Mar.  4. 

1859  Aug.  3. 


1864 
1857 
1869 
1866 
1859 
1854 
1865 
1860 
1860 
1864 
1862 
1866 


April  6. 
Aug.  2. 
Aug.  3. 
June  6. 
Oct.  12. 
Nov.  1. 
May  3. 
Mar.  7. 
Oct.  3. 
Dec.  7. 
Jan.  15. 
April   4. 


1847  June    2. 


Ballard,  "tieut.-Col.  H.,  C.  B. 

Calcutta 

Banerjea,  Kev.  K.  M. 

Calcutta 

Barry,  Dr.  J.  B. 

Calcutta 

Barton,  Rev.  J. 

Calcutta 

fBasevi,  Capt.  J.  P.,  Royal  Engineers. 

Dehra  Dhoon 

♦Batten,  G.  H.  M.  Esq.,  B.  C.  S. 

Europe 

♦Batten,  J.  H.  Esq.,  B.  C.  S. 

Europe 

Bayley,  E.  C.  Esq.,  B.  C.  S. 

Calcutta 

Bayley,  S.  C.  Esq.,  B.  C.  S. 

Calcutta 

Beadon,  Hon'ble  Sir  Cecil,  B.  C.  S. 

Calcutta 

fBeames,  J.  Esq.,  B.  C.  S. 

J  Motehary 
(  ChuuiparuQ 

Beaufort,  F.  L.  Esq.,  B.  C.  S. 

Calcutta 

♦Beavan,   Lieut.   R.    C,  late  62nd 

B.  N.  I. 

Europe 

Beckwith,  J.  Esq., 

Allipore 

♦Benson,  Lieut.-Col.  R. 

Europe 

tBernard,  C.  B.  Esq.,  B.  C.  S. 

Nagpore 

Beverley,  H.  Esq.,  C.  S. 

Calcutta 

fBhau  Daji,  Dr. 

Bombay 

Bhola  Nath  Mullick,  Bdbu. 

Calcutta 

Bhoodcb  Mookerjee,  B&bu. 

Chinsurah 

♦Birch,  Major- General  Sir  R.  J.  H., 

K.  C.  B. 

Europe 

Bird,  Dr.  R.,  Civil  Surgeon. 

Howrah 

♦Blagrave,  Major  T.  C,  26th  Regt., 

B.  N.  I. 

Europe 

Blane,  Lieut.-Col.  S.  J. 

Calcutta 

Blanford,  U.  F.  Esq.,  A.  R.  S.  M., 

F.  G.  S. 

Calcutta 

fBlanford,  W.  T.  Esq.,  A.  R.  S.  M.. 

F.  G.  S.  Geol.  Surv. 

Bombay 

Blochmann,  H.  Esq.,  M.  A. 

Calcutta 

♦Bogle,  Lieut.-Col.  Sir  A.,  Kt. 

Europe 

Bolie  Chand  Singh,  B&lm. 

Calcutta 

Bourke,  W.  M.  Esq. 

Calcutta 

♦Bowring,  L.  B.  Esq.,  B.  C.  S. 

Europe 

♦Boycott,  Dr.  T.,  B.  M.  S. 

Europe 

fBradford,  C.  W.  V.  Esq. 

Hooghly 

♦Brandis,  Dr.  D. 

Europe 

Brandreth,  Uon'ble  J  E.  L. 

Calcutta 

Branson.  J.  U.  A.  Esq. 

Calcutta 

♦Briggs,  Major  D. 

Europe 

tBroderick,  H.  C.  Esq.,  M.  D. 

Augur  W. 

Mulwa  Central 

India  Horse 

♦Brodie,  Capt.  T.,  5th  Regt.,  B.  N.  L 

Europe 

Date  of  Election. 

1866  Sm.  17. 

1860  Not.  7. 
1866  Feb.  7. 
1866  Jane  6. 
1866  Jane  6. 
1863  Aag.  5. 

1856  Sept.  8. 


1860 
1859 
1863 
1860 
1865 
1860 
1863 
1863 
1863 
1864 
1861 

1862 
1851 
1860 
1857 
1866 
1866 
1861 


Jane  6. 

Sept.  7. 

Jone  3. 

Jan.  3. 

Nov.  1. 

Oct.  3. 

Aag.  5. 

Apnl  1. 

Jane  3. 

May  4. 

Sept.  4. 

April  2. 

Mar.  5. 

Dec.  6. 

Mar.  4. 

May  2. 
Jan.  17. 

Jnly  3. 


1866  Feb.  7. 

1862  April  2. 
1847  Jane  2. 

1861  Mar.  6. 

1865  May  8. 

1861  Nov.  6. 

1864  Jaly  6. 

1856  June  4. 

1861  Jane  5. 

1863  Feb.  4. 
1863  Jane  3. 

1861  Mar.  6. 

1862  May  7. 


fBrown,  Lient.-Col.  D. 
fBrowne,  Gapt.  Horace  A. 

Browne,  Rev.  J.  Cave 
fBrownfield,  C.  Esq. 

Backle,  Dr.  H.  B.,  C.  B. 

Bunkim  Ghunder  Ghatterjee,  B.  A. 
B&bu. 

Busheerooddin,  Saltan  Mohammad. 

tGanipbell,  G.  J.  Esq.,  G.  E. 
♦Gampbell,  Dr.  A. 

Gampbell,  Hon'ble  G. 
tGamac,  J.  H.  Bivett,  Esq.,  B.  G.  8. 
fGamegy,  P.  Esq. 
t  Christian,  J.  Esq. 
fGhander  Nath  Roy,  Gowar. 

Gleghom,  Dr.  H. 
fClementson,  E.  W.  Esq. 
tGline,  G.  W.  Esq.  L.LD.  F.  G.  S. 
tGockbarn,  J.  F.  Esq.,  G.  B. 

CoUeR,  J.  A.  P.  Esq.,  M.  D. 
♦Golvin,  J.  H.  B.  Esq.,  B.  G.  S. 
tCooper,  F.  H.  Esq.,  B.  G.  8. 
*Cowell,  E.  B.  Esq.,  M.  A. 
*Gox,  W.  H.  Esq. 

Crawford,  J.  A.  Esq.,  G.  S. 
*Crockett,  Oliver,  R.  Esq. 

tDaly,  N.  Esq. 

♦Dalrymple,  F.  A.  E.  Esq.,  G.  S. 
tDalton,  Lieut.-Gol.  E.  T.,  9th  Regt. 

B.  N.  L 
fDavey,  N.  T.  Esq.,  Revenue  Survey. 

Davies,  C.  Esq. 
fDavies,  R.  H.  Esq.,  B.  G.  S. 
fDebendra  Mallick,  B&bu. 
fDeBourbel,  Major  R.,  Bengal  Engrs. 
♦Denison,    His   Excellency   Sir  W. 

K.  G.  B. 
fDeo  Narain  Singh,  Hon'ble  Rajah. 
fDepree,  Capt.  G.C.,  Royal  Artillery. 

♦Devereux,  Hon'ble  H.  B.,  B.  G.  S. 
fDhunpati     Sinha    Dooghnr,     Roy 
Bahadur. 


Amheivt 

Rangoon 

Calcutta 

Gowhatty 

Calcutta 

Barripore 
Ghinaurah 

Delhi 
Europe 
Calcutta 
Nagpore 
Fyzabad 
Monghyr 
Natore 
Calcutta 
Moulmein 
Nagpore 
Knrhurbari 
Colliery 
Calcutta 
Europe 
Lahore 
Earope 
Europe 
Calcutta 
China 

Myanoung 
Burma 

Europe 

Ghota  Nag- 
pore 

Dacca 

Rotasghur 

Oadh 

Calcutta 

Assam 

Europe 
Benares 
Ghota  Nag- 
pore 
Europe 

Azimgungt 


Date  of  Election. 


A^^.^/V/^/K/V%^^^VW^^^WVM^^^rfW^^^^^^^^^^^rW^^^^W%^k/H^k/^^^/S^K^^^^^^k^^^^N^h^^kA^kMA^k^^^^^MM^A^^^^f^^^VN# 


1853 
1860 
1859 
1854 

1864 
1860 

1861 
1857 
1840 
1863 
1865 
1846 
1859 
1863 
1856 


Sept. 
Nov. 
Sept. 
July 
Dec. 
Jan. 


7. 
7. 
7. 
5. 
7. 
4. 


May  1. 

May  6. 

Oct.  7. 

May  6. 

Feb.  1. 

Jan.  7. 

Nov.  2. 

April  1. 

Mar.  5. 


1854  Nov.  1. 

1861  Jan.  9. 
1856  Aug.  6. 
1863  Oct.  7. 

1862  Aug.  6. 


1865  June 

7. 

1851  May 

7. 

1863  Jan. 

15. 

1865  Aug. 

2. 

1859  Oct. 

12. 

1860  Mar. 

7. 

1865  April 

5. 

1861  Feb. 

6. 

1863  Dec. 

2. 

1863  June 

8. 

1860  Mar. 

7. 

1861  Sept. 

4. 

1859  Oct. 

12. 

1859  Dec. 

7. 

1849  Sept. 

6. 

1866  Jan. 

17. 

1864  Aug. 

11. 

1859  Aug. 

3. 

Dickens,  Lieut.-Ool.  0.  H. 

Digumber  Mitra,  6&bu. 
♦Douglas,  Lieut.-Ool.  C. 
fDnimmond,  Hon'ble  E.,  B.  C.  S. 
♦Dunlop,  H.  G.  Esq. 
tDuka,  Dr.  T. 

♦Earle,  Capt.  E.  L.,  Bengal  Artillery. 
♦Eatwell,  Dr.  W.  C.  B. 
♦Edgeworth,  M.  P.  Esq.,  B.  C.  S. 
tEdgar,  J.  W.  Esq.,  B.  C.  S. 
tEgerton,  P.  H.  Esq.,  B.  C.  S. 
♦Elliott,  Walter,  Esq.,  M.  C.  S. 
tElliott,  C.  A.  Esq.,  B.  C.  S. 
fEllis,  Hon'ble  R.  S.,  C.  S.,  C.  B. 
♦Ellis,  Lieut. -Col.   R.  R.  W.,  23rd 

Regt.  B.  N.  I. 
tElphinstone,  Capt  M.  W.  4th  Regt. 

B.  N.  I. 
tErskine,  Hon'ble  C.  J.,  Bombay  C.  S. 
♦Erekiiie,  Major  W.  C.  B. 

Ewart,  Dr.  J. 
♦Eyre,  Col.  Vincent,  C.  B. 

Fawcus,  Dr.  J. 

Fayrer,  Dr.  J.,  B.  M.  S. 
fFedden,  Francis,  Esq.,  Geol.  Survey. 

Fenn,  S.  Esq. 
tFisher,  A.  Esq. 
♦Fitzwilliam,  Hon'ble  W.  S. 
♦Fleming,  Dr.  J.  M.  29th  P.  N.  I. 
f  Forrest,  R.  Esq.,  Civil  Engineer, 
t Forsyth,  Lieut.  J. 
fForsyth,  T.  D.  Esq.,  C.  B. 
fFrere,  His  Excellency  Sir  H.  Bartle, 

K..  C.  B.,  B.  C.  S. 
fFuller,  Capt.  A.  R. 
JFurlong,  Major  J.  G.  R. 

Futteh  Ali,  Maulavi. 
tFytche,  Lieut.-Col.  A.  70th  Regt. 
B.  N.  L 

G.  M.  Tagore,  Esq. 
tGarrett,  C.  B.  Esq.,  C.  S. 
Gastrell,    Lieut.-Col.    J.   E.,    13th 
Regt.  N.  I.,  Rev.  Survey. 


Calcutta 

Calcutta 

Europe 

Allahabad 

Europe 

Simla 

Europe 

Europe 

Europe 

Cachar 

Umritsar 

Europe 

Futtehghar 

Madras 

Europe 

Lahore 

Bombay 

Europe 

Calcutta 

Europe 

Calcutta 

Calcutta 

Calcutta 

Calcutta 

China 

Europe 

Europe 

Etwah 

Nag  pore 

Lahore 

Bombay 
Lahore 
Agra 
Calcutta 

Rangoon 

Calcutta 
Chaprah 

Calcutta 
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Date  of  Election. 


1859 
1805 
]  842 
185U 
1862 
18()4 
1802 
1863 

1859 
1800 
1800 
1800 
1801 
1800 
1849 
1801 
1802 

1847 

ISOO 
1803 
1855 

1S28 
1847 


Sept.  7. 

June  7. 

Sept.  2. 

Sept.  7. 

July  2. 

Dec.  5. 

Feb.  5. 

Nov.  4. 


Dec. 

Jan. 

July 

June 

Sept. 

Nov. 

Aug. 

Feb. 

Feb. 

June 
Jan. 
June 
Mar. 

Nov. 
May 


♦Geogbegan,  J.  Esq.,  B.  C.  S. 
fGiles,  A.  H.  Esq. 
♦Gladstone,  W.  Esq. 
*Goodeve,  E.  Esq.,  M.  D. 
Gordon,  J.  D.  Esq.,  C.  S. 
fGooroochum  Dfiss  Bdbu. 
fGourdoss  By  sack,  B&bu. 
•f  Go  wan,  Major  J  G. 

*Grant,  Sir  J.  P.,  K.  C.  B. 

Grant,  T.  R.  Esq. 

Grey,  Hon'ble  W.,  B.  C.  S. 
tGribble,  T.  W.  Esq.,  B.  C.  S. 
tGriffin,  L.  Esq.,  B.  C.  S. 
t Griffith,  R.  T.  H.  Esq. 

Grote,  A.  Esq.,  B.  C  S.,  F.  L.  S. 
tGrowse,  F.  S.  Esq.,  B.  C.  S. 
*Guthrie,  Col.  C.  S.,  Bengal  Engrs. 

*Hall,  F.  E.  Esq.,  M.  A.,  D.  C.  L. 
tHamilton,  Capt.  T.  C. 
♦Hamilton,  Col.  G.  W. 


1859  Oct. 

1860  Nov. 
1863  Mar. 
1802  Oct. 
1800  Oct. 


12. 
5. 

12. 

7. 
4. 
8. 
3. 


1801 

1864 
1859 
1848 
1802 
1800 
18.->9 
1858 
1854 
1866 
1860 
185.) 
1863 


Feb.  6. 

Nov.  2. 
Oct.   12. 

May  3. 

Aug.  6. 
April   4. 

Aug.  3. 

July  6. 

Mar.  1. 
Jan.  17. 

May  2. 
Sept.    7. 

July  1. 


♦Hamilton,  SirR.  N.  E.,B&rt.,B.  C.  S. 
♦Hannyngton,  Col.  J.  C.,  63rd  Regt. 

N.I. 
♦Hardie,  Dr.  G.  K. 

Harendra  Krishna  Kumar. 

Hiri  Ddss  Dutt,  B&bu. 
♦Harington,  Hon*ble  H.  B. 
tllaiTis,  E.  B.  Esq.,  C.  S. 


t Harrison,  A.  S.  Esq.,  B.  A. 

Hatton,  C.  W,  Esq.  ' 
fHaughton,  Lieut.-Col.  J.  C,  C.  S.  I. 
♦Hearsay, Maj.-Gl.  Sir  J.  B  ,  K.  C.  B. 
fHeeley,  W.  L.  Esq.,  C.  S. 

Henry,  N.  A.  Esq. 

Henessey,  J.  B.  N.  Esq. 
tHerschei,  W.  J.  Esq.,  B.  C.  S. 
♦Hichens,  Lieut.  W.,  Bengal  Engrs. 

Hicks,  J.  G.  Esq. 

Hobhouse,  C.  P.  Hon'ble  B.  C.  S. 
fHopkinson,  H.  Lieut.-Col.  H. 
■j-Home,  C.  Esq.,  C.  S. 


Europe 
Dinajpore 
Europe 
Europe 
Calcutta 
Jungipore 
Jahanabad 
Sirhind    Divi- 
Ri(m,  Umbala 
Europe 
Calcutta 
Calcutta 
Sasseeram 
Lahore 
Benares 
Calcutta 
Mynpoorie 
Europe 

Europe 

Moulmein 

Europe 

Bombay 

Europe 

Europe 

Europe 

Calcutta 

Calcutta 

Europe 

E    I.  Railway 

Rohnee    W. 

Deoghur 
Behar. 
Calcutta 
Julpigorie 
Europe 
Ber  ham  pore 
Calcutta 
Calcutta 
Miduapore 
Europe 
Calcutta 
Calcutta 
Assam 
Mynpoorie 


Date  of  Election. 

1860  Mar.  7. 

1863  Jan.  15. 

1866  Jan.  17. 

1866  Feb.  7. 


1866  Mar. 
18^)0  Jan. 

1862  Oct. 

1863  Dec. 


7. 
4. 

8. 

7. 


1864 
1861 
1841 
1861 
1861 
1864 
1845 
1866 
1847 
1862 


Sept.  7. 

Jan.  9. 

April  7. 

April  2. 

Dec.  4. 

Sept.  7. 

Dec.  3. 

Feb.  7. 

June  2. 

Mar.  5. 


1859  Sept.    7. 

1865  June    7. 

1866  Mar.  7. 
1868  Feb.  3. 
1863  July  1. 
1850  April  3. 

1861  Dec.  15. 

1862  Jan.   15. 


1839 
1861 
1863 
1851 
1864 
1852 
1869 
1865 
1856 
1860 
1801 
1862 
1835 
1864 
1866 
1828 


Mar.  6. 

Mar.  6. 

Sept.  2. 

Dec.  3. 

Feb.  3. 

April  7. 

Dec.  7. 

June  7. 

Feb.  6. 

Jan.  4. 

Nov.  6. 

Dec.  3. 

Oct.  7. 

Nov.  2. 

May  2. 

July  2. 


Hovenden,  Major  J.  J.,BengalEngr8. 
tHowell,  M.  S.  Esq.,  C.  S. 
fHughes,  Lieut.  W.  G. 

Hoyle,  G.  W.  Esq. 

tlrvine,  W.  Esq.,  C.  S. 

flnnes,  Major  J.  J.  M. 

t Irwin,  Valentine,  Esq.,  C.  S. 

tIshureepras6dSinha,Bahadur,Rajali. 

♦Jackson,  Hon'ble  E. 

Jackson,  Hon'ble  L.  S.,  B.  C.  S. 
♦Jackson,  W.  B.  Esq.,  B.  C.  S. 

Jadava  Krishna  Singha,  B&bu. 

James,  Major  H.  R.,  C.  B. 
♦Jardine,  R.  Esq.,  C.  S. 
t  Jerdon,  Dr.  T.  C,  M.  M.  8. 
t  Johnson,  W    H.  Esq. 

Johnstone,  J.  Esq, 
•Johnstone,  Capt.  J.,  Assistant  Com- 
missioner. 
♦Jones,  R.  Esq. 
t Joykissen  D^s  Bahadur,  Rajah. 

Kadar  Nath  Mookerjee. 

Kaliprosonno  Singha,  Bdbu. 
*Kane,  H.  S.  Esq.,  M.  D. 
*Kay,  Rev.  W.,  D.  D. 
tKempson,  M.  Esq.,  M.  A. 
fKing,  W.  Esq.,  Jr.,  Geol.  Survey. 

•Laidlay,  J.  W.  Esq. 
*Laing,  Hon'ble  S. 

Lane,  T.  B.  Esq.,  B.  C.  S. 
tLayard,  Major  F.  P. 

tLeed8,H.Esq,Conservatorof  Forests. 

Lees,  Major  W.  N.,  LL.  D. 

Leonard,  H.  Esq.,  C.  E. 
tLewin,  Capt.  T.  H. 
*Liebig,  Dr.  G.  Von.,  B.  M.  S. 

Lindsay,  E.  J.  Esq. 
t Lloyd,  Capt.  M. 

Lobb,  S.  Esq.,  M.  A. 

Loch,  Hon'ble  G.,  B.  C.  S. 

Locke,  H   H.  Esq. 
fLovett,  Lieut.  B.. 
*Low,  Major-General  Sir  J.,  K.  C.  B. 


Calcutta 
Shajehanpore 
Martaban 
Calcutta 

Muzafernagar 
Lahore 

Narail,  Jcssore 
Benares 

Europe 

Calcutta 

Europe 

Calcutta 

Calcutta 

Europe 

Mussoorie 

Dolira 

Europe 

Europe 
Europe 
Allyghur 

Bhowanipore  • 

Calcutta 

Europe 

Europe 

Bareilly 

Madras 

Europe 

Europe 

Calcutta 

Bhagulpore 

Burmah 

Calcutta 

Calcutta 

Chittagong 

Europe 

Calcutta 

Touiighoo 

Calcutta 

Calcutta 

Calcutta 

Punjab 

Europe 
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Date  of  Kleetion. 

1866  Jan.  17. 
1861  April  3. 
1854  Nov.  1. 


1866  Mar.  7. 
1866  June  6. 


1848 
1866 
1865 
1863 
1860 
1865 
1862 
1860 
1852 
1861 
1864 
1850 
1866 
1863 
1863 
1837 
1860 
1861 

1855 
185J 
1847 
1856 
1865 
1854 
1864 


April  5. 
Jan.  17. 
Nov.  1. 
Jan.  15. 
Jan.  4. 
Mar.  1. 
Sept.  3. 
July  4. 
Nov.  3. 
June  5. 
Aug.  11. 
Jan.  2. 
July  4. 
Oct.  7. 
Nov.  4. 
Oct.  4. 
Mar.  7. 
Feb.     6 

Nov.  7. 

April  3. 

April  7. 

Feb.  6. 

July  5. 

Dec.  6. 

June  1. 


1837  July  5. 
1854  Oct.   11. 

1859  Aug.    3. 

1862  July    2. 

1860  Nov.  7. 
1865  Feb.  1. 
1852  Sept.    1. 

1863  Sept.  2. 
1863  Jan.   15. 


fLow,  James,  Esq.,  G.  T.  S. 
•Lumsden,  Major  P.  S. 
•Lushington,  F.  A.  Esq.,  B.  C.  S. 

fMacdonall,  A.  P.  Esq. 
fMacdonald,  Gapt.  J.  Sta£f  Corps. 

tMaclagan,  Lieut.-Col.K,  P.  B.  S.  B. 

fMacgregor,  Lieut.  0. 

Mackenzie,  A.  Esq.,  C.  S. 

Maine,  Hon'ble  H.  S. 

Mair,  D.  K.  Esq.,  M.  A. 

Malleson,  Major  Q.  B. 

Mallet,  F.  R.  Esq. 
fMan,  E.  G.  Esq. 

Manickjee  Rustomjee,  Esq. 
fMdn  Sinha  Bahadur,  Mah^ajab. 
♦Marks,  Rev.  J.  Ebenezer. 
♦Marsbman,  J.  C.  Esq. 

Mathews,  J.  H.  Esq. 
tMartin,  T.  Esq.,  C.  B. 
♦McClelland,  Dr.  J. 
tMcLeod,Hon'bleD.F.,C.B.,B.C.S. 
fMedlicott,  fl.  B.  Esq.,  F.  G.  S. 
fMelville,  Capt.  A.  B.,  late  67th  N.  L 

Surv.  Genl.'s  Dept. 
♦Middleton,  J.  Esq. 
•Mills,  A.  J.  M.  Esq.,  B.  C.  S. 
•Money,  D.  J.  Esq.,  B.  C.  S. 

Money,  J.  W.  B.  Esq. 
fMorland,  Major  J. 
fMoiTis,  G.  G.  Esq.,  B.  C.  S. 
tMoula    Bukbsh,    Khan    Bahadur, 

Maulvi 
*Muir,  J.  Esq. 

Muir,  Hon'ble  W.,  B.  0.  S. 
tMurray,  Lieut.  W.  G.,  68th  N.  I. 

fNapier,  His  Excellency  Major-Genl. 

Sir  R.,  K.  C.  B. 
♦Newmarch,  Major  C.  D. 
tNewul  Kishwar,  Moonshee. 
•Nicholls,  Capt.  W.  T.,  a4th  Regi- 
ment, M.  N.  I. 
Norman,  Major  F.  B. 
Norman,  Hon'ble  J.  P. 


Debra  Dhoon 

Europe 
Europe 

MonghvT 
Chandu    Divi- 
sion, Nagpore 
Lahore 
Buxa 
Calcutta 
Calcutta 
Calcutta 
Calcutta 
Calcutta 
Burdwan 
Calcutta 
Oudh 
Europe 
Europe 
Calcutta 
Gowhatty 
Europe 
Lahore 
Gvralior 

Gwalior 

Europe 

Eurofie 

Europe 

Calcutta 

Umballa 

Jessore 

Patna 
Europe 
Calcutta 
MosBoorit 


Bombay 

Europe 

Lncknow 

Europe 

CalontU 

CalcutU 
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Date  of  Election. 

1860  June 

4. 

tOldham,  0.  Esq.,  Geological  Survey. 

Madras 

1851  June 

4. 

OWham,  T.  Esq.,  LL.  D.,  F.  ».  S. 

Calcutta 

1864  Dec. 

7. 

Onslow,  D.  B.  Esq. 

Barrackpore 

1866  Jnly 

4. 

Ormsby,  M.  H.  Esq. 

Calcutta 

1837  June 

7. 

*0*Shaughnessy,  Sir  W.  B. 

Europe 

1847  Feb. 

10. 

•Ousely,  Major  W.  R. 

Europe 

1864  Mar. 

2. 

Palmer,  Dr.  W.  J. 

Calcutta 

1862  May 

7. 

Partridge,  S.  B.  Esq.,  M.  D. 

Calcutta 

1860  Feb, 

1. 

fPearse,  Major  G.  G. 

Madras 

1864  Mar. 

2. 

tPellew,  F.  H.  Esq.,  C.  S. 

Burriaal 

1865  Sept. 

6. 

tPeppe,  J.  H.  Esq. 

Gya 

1835  July 

1 

tPhayre,  Lt.-Col.  A  P.,  C  B. 

Rangoon 

1864  Nov. 

2. 

Phear,  Hon'ble  J.  B. 

Calcutta 

1862  Oct. 

8. 

fPoolin  Behary  Sen,  B&bn. 

Berhampore 

1839  Mar. 

6. 

Pratt,  Ven'bleArchdeaconJ.H.jM.A. 

Calcutta 

1860  Jan. 

4. 

Preohath  Sett,  Bdbu. 

Calcutta 

1825  Mar. 

9. 

♦Prinsep,  0.  R.  Esq. 

Europe 

1837  Feb. 

1. 

Prosonno  Coomar  Tagore,  Babu. 

Calcutta 

1864  Feb. 

8. 

tPullan,  Lieut.  A.,  G.  T.  Survey. 

Dehra  Dhoon 

1862  Apia 

2. 

Raban,  Lieut. -Col.  H. 

Calcutta 

1853  April 

6. 

Radha  Nath  Sikdar,  Bfibu. 

Calcutta 

1849  Sept. 

5. 

Rajcndra  Dntt,  Bdbu. 

Calcutta 

1856  Mar. 

5. 

Rajendalala  Mitra,  Babu. 

Calcutta 

1864  May 

4. 

Ram^nath  Bose,  Bdbn. 

Calcutta 

1887  Feb. 

1. 

Ram&nath  Tagore,  Babu. 

Calcutta 

1865  July 

6. 

fRamsden,  Lieut.  W.  0. 

Cawnpore 

1866  Jan. 

17. 

Rattray,  A.  Esq. 

Uidgelee  Kan 

tee 
Oudh 

1860  Mar. 

7. 

fReid,  H.  8.  Esq. 

1864  Dec. 

7. 

tRichardson,  R.  J.  Esq.,  C.  S. 

Gya 

1857  June 

7. 

Riddell,  Hon'ble  H.  B.,  B.  C.  S. 

Calcutta 

1857  Aug. 

6. 

tRoberts,  Hon'ble  A.  A.,  B.  C.  S. 

Panjab 

1863  April 

1. 

fRobertson,  C.  Esq.,  C.  S. 

Nyne  Tal 

1864  Dec. 

7. 

fRobertson,  E.  S.  Esq. 

Azimghiir 

1863  May 

6. 

fRobertson,  H.  D.  Esq.,  0.  S. 

Saharunpore 

1865  Feb. 

1. 

Robinson,  S.  H.  Esq. 

Calcutta 

1847  Deo. 

1. 

♦Rogers,  Capt.  T.  B. 

Europe 

1866  Dec. 

5. 

Ross,  J.  M.  Esq. 

Russell,  A.  E.  Esq.,  B.  C.  S. 

Calcutta 

1859  Sept. 

7. 

Hoogly 

1865  June 

7. 

fSdroddpros&d  Mookerjee,  B&bu. 

Baraset 

1859  Feb. 

2. 

Satisch under  Roy  Mah&rajah. 

Krishnagnr 

1856  Aug. 

6. 

Satyasharana  Ghosal,  Rajah. 

Bhookylas, 
Calcutta 

1861  D«c. 

4. 

tSauuders,  C.  B.  Esq.,  B.  C.  S. 

Mysore 
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Dtte  of  Election.     | 

1864  Jane 

1. 

^Saunders,  J.  O'B.  Esq. 

1854  Dec. 

6. 

tSaxton,  Lt.-Col.  G.  H.,  F.  G.  S., 
38th  M.  N.  L 

1854  May 

2. 

Schiller,  F.  Esq. 

1860  Feb. 

1. 

*Scott,  CoL  E.  W.  S. 

1859  Aug. 

3. 

tScott,  W.  H.  Esq. 

1866  Jan. 

17. 

•Seaton,  Lieut.  G. 

1863  Sept. 

3. 

Sama  Ohum  Sirkar,  B4bn. 

1860  July 

4. 

fShelverton,  G.  Esq. 

1866  Sept. 

5. 

Sherer,  Capt.  F.  S. 

1845  Jan. 

14. 

•Sherwill,  Lt.-Col.  W.  S.,  66th  Regi- 
ment B.  N.  L,  F.  G.  S.,  F.  R.  G.  S. 

1863  April 

1. 

Showers,  Major  C.  L. 

1864  Feb. 

3. 

Shumbhoonath  Pundit,  Hon'ble. 

1866  June 

6. 

Sinie.  J.  Esq.,  B.  A. 

1864  Sept. 

7. 

tSladen,  Capt.  E.  B, 

1866  June 

6. 

tSmart,  R.  B.  Esq, 

1865  July 

5. 

Smith,  D.  Boyes,  Esq.,  M.  D. 

1856  Feb. 

6. 

*Smith,  Col.  J.  F. 

1866  May 

2. 

fSoorut  Nauth  Mullick,  Baboo. 

1854  Sept. 

6. 

Spankie,  R.  Esq.,  B.  C.  S. 

1864  Mar. 

2. 

t  Spearman,  Lieut.  H.  B. 

1860  May 

2. 

tStaunton,  Major  F.  S.,  Beng.  Engs. 

1843  Sept. 

4 

•Stephen,  Major  J.  G.,  8th  N.  L 

1863  Jan. 

15. 

Sterndale,  R.  A.  Esq. 

1863  May 

6. 

1  Stevens,  W,  H.  Esq. 

1863  Sept. 

2. 

Stewart,  R.  D.  Esq. 

1864  April 

6. 

tStewart,  J.  L.  Esq.  M.  D. 

1861  Sept. 

4. 

Stokes,  Whitley,  Esq. 

1863  Nov. 

4. 

Stoliczka,  Dr.  F. 

1843  May 

8. 

tStrachey,  Lt.-Col.  R.,  F.  R.  S. 
F.  L.  S.,  F.  G.  S. 

1859  Mar. 

2. 

tStubbs,  Capt.  F.W.,  Beng.  Artillery. 

1861  Oct. 

2. 

tSudderuddin,  Moonshi. 

1858  July 

7. 

t Sutherland,  H.  C.  Esq.,  B.  0.  8. 

1864  Aug. 

11. 

Swinhoe,  W.  Esq. 

1865  Sept. 

6. 

Tawney,  C.  H.  Esq. 

186b  April 

5. 

fTaylor,  R.  Esq. 

1860  May 

2. 

fTemple,  R.  Esq.,  B.  C.  S. 

1859  Mar. 

2. 

tTheobald,  W.  Esq.,  Jr.,  Geological 
Survey. 

Europe 

Ganjam 
CalcutU 
Europe 
Dhera  Dhoon 
Europe 
Calcutta 
Dhera  Dhoon 
Gowhatty 

Europe 

CalcutU 

Calcutta 

Calcutta 

Mandalay 

Assam 

Calcutta 

Europe 

Howrah 

Agra 

Yangzaleen 

British  Bnr- 

mah 

Darjiling 

Europe 

Calcutta 

Futtyghur 

Calcutta 

Lahore 

Calcutta 

Calcutta 

Bombay 
Qovinghur 
Umritsur 
Pundooah 
Backergunje 
Calcutta 

Calcutta 

Madras 

Nagpore 

Thayet  Myo 
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DateoTEIectioD. 

1860  June 

6. 

1863  Mar. 

4. 

1855  Jane 

6. 

1853  Nov. 

21. 

1863  Jnne 

4 

1847  Jane 

2. 

1863  May 

6. 

1862  Jnly 

2. 

1865  July 

6. 

1866  July 

5. 

1862  Feb. 

5. 

1861  Jnne 

5. 

1863  Mar. 

4. 

1841  Feb. 

8. 

1863  Feb. 

4. 

1864  M». 

2. 

1464  July 

«. 

1864  Sept. 

4. 

1863  May 

6. 

1860  May 

2. 

1864  Feb. 

8. 

1864  April 

6. 

1865  Nov. 

1. 

1861  May 

1. 

1863  Pec. 

2. 

1863  May 

6. 

1863  Oct. 

7. 

1863  Dec. 

2. 

1862  Jan. 

15. 

1852  Jaly 

7. 

1859  July 

6. 

1865  May 

8. 

1854  July 

6. 

1847  Nov. 

8. 

1862  Oct. 

8. 

Thompson,  J.  G.  Esq. 
fThompson,  Major  G.    H.,  Bengal 

Staff  Corps. 
♦Thompson,  Dr.  T.,  M.  D.,  P.  R.  S., 

F.  L.  S.,  F.  Br.  G.  S. 
tThomhOl,  C.  B.  Esq.,  B.  C.  S. 
JThomton,  T.  H.  Esq. 

Thuillier, Lt.-ColH.L., F.R. G  S., 
Bengal  Artillery. 

Thnillier,  Lt.  H.  R. 
•Thurlow,  Hon'ble  T.  J.  H. 
fTolbort,  T.  W.  H.  Esq.,  C.  S. 

Tonnerre,  Dr.  C.  F. 
tTorrens,  Col.  H.  D. 
tTremlett,  J.  D.  Esq.,  C.  S. 

•Trevelyan,  Right  Hon'ble  Sir  C, 
K.  C.  B. 

Trevor,  Hon'ble  C.  B.,  B.  C.  8. 
•Trevor,  E.  T.  Esq.,  B.  C.  S. 
*Trevor,  Lt.  E.  A.  Royal  Eng. 
tTrotter,  Lient.  H.  Bengal  Eng. 

Tween,  A.  Esq.,  Geological  Survey. 
fTyler,  Dr.  J. 

fYanrenen,  Capt.  A.  D.,  late  Tlst 

B.  N.  I. 

fVerchere,  A.  M.,  Esq.,  M.  D. 
tVijayar&ma  Gajapati  Raj    Mnnnia 
Saltan  Bahadur,  Maharajah  Mirza. 

Waldie,  D.  Esq. 
t Walker,  Lt.-Col.  J.  T.,Bom.  Engrs. 
tWalker,  A.  G.  Esq. 

♦Wall,  P.  W.  Esq.,  C.  S. 

Waller,  Dr.  W.  K. 

Walters,  Rev.  M.  D.  C. 
tWard,  G.  E.  Esq.,  B.  C.  S. 
♦Ward,  J.  J.  Esq.,  B.  C.  S. 
♦Warrand,  R  H.  M.  Esq.,  B.  C.  S. 

Waterhonse,  Lient.  J.,  Royal  Ar- 
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♦Watson,  J.  Esq.,  B.  C.  S. 
♦Wangh,   Major-General  Sir  A.  S., 

C.  B.,  F.  R.  S.,  F.  R.  G.  S. 
Wheeler,  J.  T.  Esq. 


Calcutta 

Hazareebang 

Europe 

Allahabad 

Murre6,Punjab 

Calcutta 
Calcutta 
Europe 
Panjab 
Calcutta 
Saugor 
Goorranuallap 
Lahore 

Europe 

Calcutta 

Europe 

Europe 

Meerut 

Calcutta 

Etah 


Lahore 
Eohat 

Yizianagaram 

Calcutta 
Dehra  Dhoon 
Shahapur,Pan' 

jab 
Europe 
Calcutta 
Calcutta 
Dehra  Dhoon 
Europe 
Europe 

Calcutta 
Europe 

Europe 
Calcutta 
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Date  of  Election.     | 

1864  Mar. 

2. 

Wilkinson,  C.  J.  Esq. 

1861  Sept. 

4. 

t  W  illiams,  Dr.  C,  H.  M.'s  68tli  R«gt. 

1H59  Sept. 

7. 

fWilson,  W.  L.  Esq. 

1859  Aug. 

3. 

tWilmot,  C.  W.  Esq. 

1865  Feb. 

1. 

tWilmot,  E.  Esq. 

1X66  Mar. 

7. 

tWise,  Dr.  J.  F.  N. 

1861  May 

7. 

Woodrow,  H.  Esq.,  M.  A. 

1859  Mar. 

2. 

*Wortley,  Major  A,  H.  P. 

1862  Aug. 

6. 

Wylie,  J.  W.  Esq.,  Bambay  C.  S. 

1856  April 

4. 

♦Young,  Lt.-Col.  C.  B. 

1856  July 

2. 

*Yule,  Lt.-Col.  U. 

Calcutta 

Rangoon 

Beerbhoom 

Deoghur 

Delhi 

Dacca 

Oalcutta 

Europe 

Calcutta 

Europe 
Europe 
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LIST  OF  HONORARY  MEMBERS, 


Date  of  Election.     | 

1825  Mar. 

9. 

M.  Garcinde  Ta8Sy,Membre  del*  Inst. 

Paris 

1826     „ 

1. 

Sir  John  Phillippart. 

London 

1829  July 

1. 

Count  De  Noe. 

Paris 

1831  Sept. 

7. 

Prof.  Francis  Bopp,  Memb.  de  1*  Aca- 

" 

demic. 

Berlin 

1831    „ 

7. 

Prof.  C.  Lassen. 

Bonn 

1834  Nov. 

5. 

Sir  J.  F.  W.  Herschel,  F.  R.  S. 

London 

1834     „ 

5. 

CoL  W.  H.  Sykes,  F.  R.  S. 

London 

1835  May 

6. 

Prof.  Lea. 

Philadelphia 

1840  Mar. 

4. 

M.  Reinand,  Memb.  de  V  Instit.,  Prof. 

de  r  Arabe. 

Paris 

1842  Feb. 

4. 

Dr.  Ewald. 

Gottingen 

1842     „ 

4. 

Right  Hon'ble  Sir  Edward  Ryan,  Kt. 

London 

1843  Mar. 

30. 

Prof.  Jules  Mold,  Memb.  de  V  Instit. 

Paris 

1847  May 

5. 

His  Highness  Hekekyan  Bey. 

Egypt 

1847  Sept. 

1. 
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3. 
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Bengal. 

Moorshedabad 

1848  Feb. 

2. 

Dr.  J.  D.  Hooker,  R.  N.,  F.  R.  S. 
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1848  Mar. 

8. 

Prof.  Henry  Princeton. 

United  States 
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6. 

Major-Gen.  Sir  H.  C.  Rawlinson,  K.  C. 

B.,  F.  R.  S.,  D.  C.  L. 

London     * 

1854  Aug. 

2. 

Col.  Sir  Proby  T.  Cautley,  K.  C.  B., 

F.  R.  S. 

London 

1855  Mar. 

7. 

Rdjd  R&dh&k&nta  Deva,  B^&dnr. 

Brindabun 

1858  Jnly 

6. 

B.  H.  Hodgson,  Esq. 

Europe 

1859  Mar. 

2. 

Hon'ble  Sir  J.  W.  Colvile,  Kt. 

Europe 

1860    „ 

7. 

Prof.  Max  MuUer. 

Oxford 

1860  Nov. 

7. 

Mons.  Stanislas  Julien. 

Paris 

1860    „ 

7. 

Col.  Sir  George  Everest,  Kt.,  F.  R.  S. 

London 

1860    „ 

7. 

Dr.  Robert  Wight. 

London 

1860    „ 

7. 

Edward  Thomas,  Esquire. 

London 

1860    „ 

7. 

Dr.  Aloys  Sprenger. 

Germany 

1860    „ 

7. 

Dr.  Albrecht  Weber. 

Berlin 

1865  Sept. 

6. 
LIS 

Edward  Blyth,  Esquire. 

Europe 

T  OF  CORRESPONDING  MEMBI 

]RS. 

1844  Oct. 

2. 

MacGowan,  Dr.  J. 

Europe 

1856  June 

4. 

Kremer,  Mons.  A.  Von. 

Alexandria 

1856    „ 

4. 

Porter,  Rev.  J. 

Damascus 

1856    „ 

4. 

von  Schlagintweit,  Herr  H. 

Berlin 

1856    „ 

4. 

Smith,  Dr.  E. 

Beyrout 

1856    „ 

4. 

Tailor,  J.,  Esquire, 

Bussorah 

1856    „ 

4. 

Wilson,  Dr. 

Bombay 

1857  Mar. 

4. 

Neitner,  J.,  Esquire. 

Ceylon 
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Date  of  Election. 


1858 
1859 
1859 
1860 
1860 
1860 
1861 
1862 
1863 
1863 
1866 
1866 


>5 

Nov. 
May 
Feb. 


3. 
2. 
4. 
1. 
1. 


April  4. 

July  8. 

Mar.  5. 
Jaiu  15. 

July  4. 

May  7. 

„  7. 


von  Scblagintweii,  Herr  H.  B. 

Frederick,  Dr.  H. 

Bleeker,  Dr.  H. 

Baker,  Rev.  H. 

Swinhoe,  R.,  Esq.,  H.  M/s  Consulate. 

Hang,  Dr.  M. 

Gosche,  Dr.  R. 

Murray,  A.,  Esquire. 

Goldstiicker,  Dr.  T. 

Barnes,  R.  H.  Esquire. 

Von.  Schlagintweit,  Prof.  E. 

Shening,  Rev.  M.  A. 


Berlin 

Batavia 

Batavia 

E.  Malabar 

Amoy 

Poonah 

Berlin 

London 

London 

Ceylon 

Prussia 

Europe 


LIST  OP  ASSOCLiTE  MEMBERS. 


1836  Oct.  7. 

1838  Feb.  7. 

1843  Dec.  6. 

1865  May  8. 


Stepbenson,  J.,  Esquire. 
Reramut  Ali,  SaiSd. 
Long,  Rev.  J. 
Dall,  Rev.  C.  H.  A. 


Europe 
Hoogbly 
Calcutta 
I  Calcutta 
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ELECTIONS  IN  1866, 

Corresponding  Members, 

ScUagintweit,  Prof.  E.  Yon.  Russia 

Shelling,  Rev.  M.  A.  Europe 

Ordinary  Members, 

Major  A.  S.  Allan. 
Rev.  J.  Barton. 
Lient.-Col.  D.  Brown. 
J,  A.  Crawford,  Esq.,  0.  S. 
*G.  M.  Tagore,  Esq. 
Gapt  T.  C.  Hamilton. 
J.  a.  Hicks,  Esq. 
Lieut.  W.G.  Hughes. 
James  Low,  Esq. 
A.  Rattray,  Esq. 
A.  Mackenzie,  Esq.,  C.  S. 
liient.  O.  Seaton. 
N.  Daly,  Esq. 

•Rev.  J.  Cave  Browne. 

Qt.  W.  Hoyle,  Esq. 

W.  H.  Johnson,  Esq. 

Baboo  Kadar  Nath  Mookerjee. 

Pr.  J.  F.  N.  Wise. 

W.  Irvine,  Esq.,  C.  S. 

A.  P.  Macdenall,  Esq.,  0.  S. 

N.  A.  Henry,  Esq. 

H.  G.  Broderick,  Esq.,  M.  D. 

W.  H.  Cox,  Esq., 

Lieut.  B.  Lovelt. 

Baboo  Soorut  Nath  Mallick. 

W.  M.  Bourke,  Esq. 

G.  Bronnfield,  Esq. 

Pr.  H.  B.  Buckle,  C.  B. 

T.  W.  Gribble,  Esq.,  B.  0.  S. 

Gapt.  J,  MacdonalcL 

J.  Sime,  Esq.,  B.  A. 

R.  B.  Smart,  Esq. 

A.  Anderson,  Esq. 

J.  H.  Mathews,  Esq. 

M.  H.  Ormsby,  Esq. 

Gapt.  F.  8.  Sherer. 

Lieut-Col.  H.  Ballard,  C.  B. 

Kumar  Harendra  Krishna  Bahadoor. 

J.  M.  Ross,  Esq. 

•  Be-elected. 


Allahabad 

Calcutta 

Amherst 

Calcutta 

Calcutta 

Moulmein 

Calcutta 

Martaban 

Dehra  Dhoon. 

Hedgellee  Kantai 

Calcutta 

Tenasserim 

Myanonng  Bnrmc 

Calcutta 

Calcutta 

Dehra 

Calcutta 

Dacca 

Mozufumngger 

Calcutta 

Calcutta 

Augur  West  Malwa 
Cent.  Malwa  Horse 

Krishnagur 

Kohat,  Pimjab 

Howrah 

Calcutta 

Gowhatty 

Calcutta 

Sassereem 

Chanda  Division,  Nag- 
pore 

Calcutta 

Dacca 

Fyzabad 

Calcutta 

Calcutta 

Gowhatty 

Calcutta 

Calcutta 

Calcutta 
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LOSS  OF  MEMBERS  DURING  THE  TEAR  1866. 


By  Eetiretnent, 

Ordinary  Meiubers, 

» 

B.  B.  Chapman,  Esq. 

Calcutta 

Hon'ble  A.  Eden. 

Calcutta 

H.  Duhan,  Esq. 

DehraDhoon 

Baboo  Kasinauth  Chowdry. 

Calcutta 

B.  L.  Martin,  Esq. 

Dacca 

C.  C.  Stevens,  Esq. 

Barasat . 

Dr.  A.  C.  Macrae. 

Calcutta 

Lieut.-Col.  D.  G.  Bobinson. 

Calcutta 

J.  C.  Wilson,  Esq. 

Fyzabad 

Capt.  G.  M.  Bowie. 

BhHgulpore 

Baboo  Jadoo  Nath  Mookerjee. 

Bajshaye 

J.  Strachey,  Esq.,  C.  S. 

Oudh 

J.  M.  Scott,  Esq. 

Calcutta 

J.  C.  Sarkies,  Esq. 

Calcutta 

Baboo  Kaliprasunno  Dntt. 

Calcutta 

Baja  Apnrva  Krishna  Bahadoor. 

Calcutta 

S.  Jennings,  Esq. 

Calcutta 

W.  T.  Dodsworth,  Esq. 

Dehra  Dhoon 

A.  Money^  Esq. 

Bhugulpore 

By  Death. 

Dr.  E.  Boer. 

Brunswick,  Germany 

J.  G.  Medlicott,  Esq. 

Midnapore 

Baja  Pratab  Chnnder  Sing. 

Pakpara 

Calcutta,  Bight  Bev.  Lord  Bishop  of, 

Calcutta 

J.  Obbard,  Esq. 

Europe. 

Meteorological   Observations. 


XVlf 


Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations- 
taken  at  the  Surveyor  GeneraVs  Office^  Calcutta^ 
in  the  month  of  March   1866. 

Latitude  22°  2S'  Y  North.    Longitude  88°  20'  34"  East. 
Height  of  the  Cistern  of  the  Standard  Barometer  above  the  sea  level,  18-11  feet 

Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


^-2 

Bange  of  the  Barometer 

1^ 

Bange  of  the  Tempera- 
ture during  the  day. 

-ail 

during  the  day. 

Mean  Dry  B 
Thermometi 

Date. 

«i& 

Mean 
the 

at  a 

Max. 

Min» 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

1 

29.789 

29.866 

29.740 

0.126 

81.4 

93.6 

72.8 

20.8 

2 

.821 

.898 

.748 

.160 

82.3 

92.8 

74.5 

18.3 

3 

.821 

mi 

.746 

.182 

81.4 

91.7 

72.4 

19.3 

4 

.766 

.818 

.678 

.140 

81.8 

93.6 

72.0 

21.6 

5 

.786 

.866 

.732 

.133 

82.4 

94.8 

72.4 

22.4 

6 

.816 

.892 

.767 

.136 

81.8 

94.0 

71.4 

22.6 

7 

.792 

.860 

.724 

.136 

82.6 

94.0 

76.4 

18.6 

8 

.793 

.876 

.719 

.167 

83.4 

95.2 

72.5 

22.7 

9 

.800 

.872 

.732 

.140 

83.8 

95.0 

75.4 

19.6 

10 

.784 

.869 

.719 

.140 

83.4 

94.4 

76.7 

17.7 

11 

.858 

.937 

.776 

-.162 

83.6 

92.4 

76.8 

15.6 

12 

.977 

30.060 

.900 

.160 

83.4 

92.4 

77.4 

15.0 

13 

.967 

.056 

.872 

.184 

83.3 

92.2 

77.8 

14.4 

14 

.845 

29.946 

.764 

.181 

86.4 

96.4 

77.9 

18.5 

15 

.828 

.924 

.761 

.163 

8i.3 

94.0 

76.6 

17.4 

16 

.871 

.952 

.812 

.140 

84.6 

94.0 

79.0 

15.0 

17 

.885 

.970 

.822 

.148 

84.0 

94.4 

77.0 

17.4 

18 

.820 

.899 

.750 

.149 

83.4 

92.9 

77.0 

15.9 

19 

.798 

.869. 

.729 

.140 

84.5 

95.0 

77.6 

17.4 

20 

.842 

.921 

.779 

.142 

84.3 

94.0 

76.6 

17.4 

21 

.798 

.878 

.703 

.176 

85.5 

96.6 

76.8 

19.7 

22 

.717 

.803 

.619 

,184 

86.7 

98.6 

77.8 

20.8 

23 

.716 

.790 

.663 

.127 

86.4 

98.4 

77.8 

20.6 

24 

.751 

.838 

.684 

.164 

84.9 

95.3 

77.6 

17.7 

25 

.748 

.827 

.678 

.149 

86.4 

96.2 

81.0 

16.2 

26 

.700 

.769 

.626 

.143 

87.4 

97.4 

80.7 

16.7 

27 

.730 

.811 

.668 

.143 

86.1 

95.1 

79.6 

15.6 

28 

.812 

.914 

.743 

.171 

84.9 

93.2 

76.0 

17.2 

29 

.859 

.960 

.771 

.189 

81.9 

91.6 

73.8 

17.8 

30 

.855 

.927 

.775 

.162 

81.0 

91.0 

72.4 

18.6 

31 

.806 

.887 

.739 

.148 

83.7 

93.0 

77.0 

16.0 

The  Mean  Height  of  the  Barometer,  as  likcwiso  the  Dry  and  Wet  Bulb 
Thenuonietcr  Means  are  derived,  from  the  hourly  observations,  made  during 
the  day. 
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Meteorological  Observation. 


Abi^aet  of  tie  Besulte  of  the  Hourly  Meteorological  Observations 

taken  at  tie  Surveyor  OeneraPe  Office,  Calcutta, 

im  tie  tuonti  of  Marei  1866. 


•  

Daily  Meaasi  Ac.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. — (Continued.) 


Dftte. 

1^ 

1 
1 

1 
1 

! 

Dry  Bulb  above  Dew 
foint. 

Mean  Elastic  force  of 
vapour. 

MeanWeigbt  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity complete  satu- 
ration  being  unity. 

0 

0 

0 

0 

Inches. 

T.  gr. 

T.gr. 

1 

72.9 

8.6 

66.9 

14.6 

0.667 

7.06 

4.21 

0.63 

8 

72.8 

9.6 

66.1 

16.2 

.640 

6-87 

.71 

.69 

8 

70.3 

11.1 

62.6 

18.9 

.668 

.11 

6.16 

.64 

"4 

69.4 

12.4 

60.7 

21.1 

.636 

6.76 

.66 

.60 

6 

70.2 

12.2 

61.7 

20.7 

.664 

.93 

.68 

.61 

6 

69.4 

12.4 

60.7 

21.1 

.636 

.76 

.66 

.60 

7 

76.9 

6.7 

72.9 

9.7 

.797 

8.66 

3.12 

.73 

8 

74.6 

8.9 

68.3 

16.1 

.688 

7.37 

4.69 

.62 

9 

77.2 

6.6 

72.6 

11.2 

.790 

8.47 

3.63 

.70 

10 

77.3 

6.1 

78.0 

10.4 

.801 

.68 

.38 

.72 

11 

72.8 

10.8 

66.2 

18.4 

.621 

6.66 

6.37 

.66 

12 

76.3 

8.1 

69.6 

13.8 

.717 

7.68 

4.28 

.64 

13 

76.7 

^A 

72.1 

11.2 

.778 

8.34 

3.69 

.70 

14 

77.1 

9.3 

70.6 

16.8 

.741 

7.89 

6.17 

.60 

16 

76.0 

9.3 

68.6 

16.8 

.692 

.41 

4.87 

.60 

16 

73.6 

11.0 

66.8 

18.7 

.634 

^.77 

6.68 

.66 

17 

74.2 

9.8 

67.3 

16.7 

.666 

7.12 

.06 

.59 

18 

74.8 

8.6 

68.8 

14.6 

.699 

.48 

4.48 

.63 

19 

76.6 

8.9 

69.4 

16.1 

.713 

.62 

.73 

.62 

20 

73.6 

10.7 

66.1 

18.2 

.640 

6.84 

6.44 

.66 

21 

76.4 

10.1 

68.3 

17.2 

.Doo 

7.34 

.38 

.68 

22 

76.3 

10.4 

70.1 

16.6 

.729 

.76 

.42 

.59 

23 

76.6 

10.8 

68.0 

18.4 

.681 

.26 

.80 

.56 

24 

78.6 

6.3 

74.2 

10.7 

.832 

8.89 

3.60 

.71 

26 

79.6 

6.8 

74.8 

11.6 

.849 

9.04 

4.02 

.69 

26 

80.8 

6.6 

76.8 

10.6 

.906 

.61 

3.84 

.71 

27 

76.3 

9.8 

69.4 

16.7 

.713 

7.69 

6.36 

.59 

28 

79.1 

6.8 

76.0 

9.9 

.864 

9.12 

3.37 

.7$ 

29 

76.1 

6.8 

70.3 

11.6    ' 

.734 

7.89 

.66 

.69 

30 

76.1 

6.9 

71.0 

10.0 

.761 

8.09 

.06 

.73 

31 

77.3 

6.4 

72.8 

10.9 

.796 

.62 

.66 

.71 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constants. 
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Abstract  of  tke  JBesults  of  tie  Hourly  Meteorological  Observations 

taken  at  the  Surveyor  OeneraVs  Office,  Calcutta, 

in  tke  month  of  March  1866. 


Hourly  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


Hoar. 


JEtange  of  the  Barometer 

for  each  hour  during 

the  month. 


Max. 


Min. 


Diff. 


JEtange  of  the  Tempera* 
tore  for  eaeh  hoar 
daring  the  month. 


Max. 


Min. 


Diff. 


Mid- 
night. 

2 
3 
4 
5 

6 

7 

8 

9 
10 
11 


Noon. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 
11 


Indies. 


29.821 
.807 
.794 
.784 
.781 
.796 
.816 
.839 
.869 
.886 
.889 
.878 


.861 
.818 
.784 
.761 
.748 
.746 
.762 
.769 
.793 
.819 
.830 
.831 


Inches. 


30.007 
.001 

29.986 
.978 
.982 
.996 

30.009 
.026 
.043 
.066 
.060 
.066 


.031 
.003 

29.976 
.967 
.933 
.939 
.960 
.964 
.990 

30.009 
.021 
.019 


Inches. 

Inches. 

29.706 

0.301 

.696 

.306 

.682 

.303 

.671 

.307 

.668 

.314 

.687 

.oUd 

.707 

.302 

.730 

.296 

.748 

.296 

.761 

.294 

.761 

.309 

.769 

.287 

.740 

.291 

.711 

.292 

.666 

.310 

.642 

.316 

.626 

.«50o 

.619 

.320 

.624 

.326 

.633 

.331 

.666 

.324 

.693 

.316 

.707 

.314 

.706 

.303 

79.1 
78.6 
78.1 
77.6 
77.2 
76-8 
76.4 
76.7 
78.8 
81.9 
86.1 
87.9 


90.3 
92.0 
93.4 
94.1 
94.0 
92.6 
88.9 
86.0 
84.0 
82.1 
80.9 
79.8 


82.8 
82.0 
81.6 
81.6 
81.6 
81.4 
81.1 
81.4 
82.8 
86.6 
89.8 
92.4 


94.6 
96.0 
97.4 
98.4 
98.6 
97.4 
93.6 
fiO.6 
87.0 
84.8 
83.8 
83.0 


72.6 
72.4 

72.8 
72.8 
72.8 
71.6 
71.6 
71.4 
73.8 
76.6 
80.0 
83.8 


87.6 
89.2 
91.0 
90.6 
89.8 
87.6 
84.6 
82.6 
81.6 
73.8 
76.2 
74.2 


10.B 
9.6 

8.8 
8.7 
8.8 
9.8 
9.6 

10.0 
9.0 

10.0 
9.8 
8.6 


7.0 
6.8 

6.4 
7.8 
8.8 
9.8 
9.0 
8.0 
6.4 
11.0 
7.6 
8.8 


The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bolb 
Thermometer  Means  arc  derived  from  the  observations  made  at  the  several 
hours  during  the  month. 


Meieoioloffical  Oigercatiimt, 


A//»tract  of  the  RttitlU  of  the  HtmHg  MeUoTologicol  O&servaliom 

luien  ai  fie  Survej/or  General's  Office,  CatcKila, 

in  the  month  of  March  1866. 


Hourly  Means,  &c.  of  the  Observations  and  of  the  Hygrcnnetrical 
dependent   ^si'KOia.—iCoidinued.) 


j 

^ 

1 

t 

■5 

l-s 

°^= 

1. 

% 

i 

1 

1 

tfl 

II 

^ 

a 

5 

3  . 

11 

IsJ 

li 

i 

j3 

il 

1^- 

9< 

1 1 
Irr 

•SSj 

lis 


All  the  Hygrontctrii-al  ilcnj 


'c  cominitcd  bj  llic  GrccDwicli  Cuniitaiiti. 
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Abstract  of  the  Besults  of  the  Hourly  Meteorological  Observations 

taken  at  the  Surveyor  QentraVs  Office y  Calcutta^ 

in  the  month  of  March  1866. 


Solar  BadiatioD,  Weather,  &c. 


ft 


'5   fl 


00 '43 


♦a    O 

fl      «>      »4 


Prevailing 

direction  of  the 

Wind. 


General  Aspect  of  the  Sky. 


. 

o 

Inches 

1 

146.0 

2 

142.0 

3 

142.8 

4 

141.6 

5 

148.6 

6 

142.0 

7 

141.5 

8 

142.4 

9 

136.4 

10 

137.2 

11 

140.0 

12 

142.0 

13 

137.0 

14 

140.0 

15 

141.0 

16 

160.0 

17 

137.0 

18 

134.7 

19 

142.0 

20 

149.0 

21 

142.0 

22 

142.0 

23 

146.0 

24 

140.5 

25 

141.0 

26 

146.0 

27 

142.5 

28 

137.0 

29 

132.0 

•  •  • 

N.  W.  &  W.  &  S. 

w.. 

w!  &  s.  w. 
w.  &  s.  w  &  s. 

w.  &s. 
w. 

8.  &  S.  W. 

s.&w. 
s.  w. 

8.  &  N. 
N.  &W. 

S.  &N. 
S.  «fe  S.  w. 

S.&w. 
s.&w. 
s.  w.  &  w. 

S.&N. 

s.  &.  s.  w. 
w.  &  s.  &  s.  w. 

S.W.&W.&N.W. 

W.  &  S.  w.  &  s. 

s.  w.  &  w.  &  s. 

s.&w. 

s. 

s.  &  s.  w. 

s. 

s. 

s. 


s. 


Clear. 

Clear. 

Clear. 

Clear. 

Clear. 

Clear. 

Clear.  Sends  from  S.between  4  &7a.k. 

Clear  to  4  a.  m.,  scatd.  \^i  to  9  a.  m., 
clear  afterwards. 

Clear,  slightly  foggy  from  4  to  6  A.  M. 

Clear,  slightly  foggy  from  3  to  8  a.  u. 

Clear,  slightly  foggy  at  4  a.  m. 

Clear. 

Clear  to  2  a.  h.,  overcast  to  6  a.  k., 
clear  afterwards. 

Clear,  slightly  foggy  at  1  a.  m. 

Clear,  slightly  foggy  from  3  to  5  a.  M. 

Scatd.  clonds  to  8  a.  m.,  clear  after- 
wards. 

Clear  to  7  a.  m.  \  i  to  7  p.  m.,  clear 
afterwards. 

\i  to  8  p.  M.,  clear  afterwards. 

\i  to  8  A.  M.,  clear  afterwards. 

Clear,  foggy  from  4  to  7  a.  m. 

Clear  to  1  p.  h.,  scatd.  M  to  6  p.  x.y 
clear  afterwards. 

Clear. 

Clear. 

Clear. 

Scatd.  ^i  to  9  A.  M.,  clear  afterwards. 

Clonds  of  different  kinds. 

Clear. 

Clear  to  6  a.  m.,  scatd.^i  to  5  P.  M., 
overcast  afterwards.  Thin  rain  Light* 
ning.  and  Thunder  at  10  &  11  p.  m. 

Overcast  to  6  A.  M.,  scatd.^i  to  8  p.  M. 
over  cast  afterwards  Thin  rain  at 
11  p.  M. 


^1  Cirn 
^i  Cirro 


,  — i  Strati,'^!  Cumiiii,'-i  Cirro-strati,  ^  i  Cumido  strati, "^^i  Nimbi, 
cumidi. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological   Observatums 

t^iken  at  the  Surveyor   General's  Office^  Calcutta^ 

in  the  month  of  March  1866. 


Solar  Badiation,  Weather,  &c. 


-8 


{£'43 

S3 


9   9 

r 


Prerailing 

direction  of  the 

Wind. 


General  Aspect  of  the  Sky. 


80 
81 


135.0 
137.0 


S. 

s.  &  s.  &  s.  w. 


"^  to  10  A.  M.  ^i  to  4  p.  M.,  dear 

afterwards. 
Clear  to  4  a.  m.  ^i  to  1  p.  m.  Scatd. 

M  afterwads. 


Meteorohgkal  OlservatioM,  xxiii 

Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  OeneraPs  Office^  Calcutta,  in  the 

month  of  March   1866. 

Monthly  Ebsults. 


Inches. 

Mean  height  of  the  Barometer  for  the  month,...             ...  ...  29.811 

Max.  heignt  of  the  Barometer  occurred  at  10  a.  m.  on  the  12th,  ...  30.060 

Min.  height  of  the  Barometer  occurred  at  5  p.  M.  on  the  22nd,  ...  29.619 

^d-^em«  ran^e  of  the  Barometer  during  the* month,        ...  ...  0.441 

Mean  of  the  daily  Max.  Pressures,      ...            ...           ....  ...  29.893 

Ditto        ditto       Min.        ditto         ...            ...            ...  ...  29.740 

Mean  daily  range  of  the  Barometer  during  the  month,   ...  ...  0.153 


Mean  Dry  Bulb  Thermometer  for  the  month,    ...  ...  ...  83.9 

Max.  Temperature  occurred  at  4  p.  m.  on  the  22nd,  ...  ...  98.6 

Min.  Temperature  occurred  at  7  a.  m.  on  the  6th,  ...  ...  71.4 

Mxtreme  range  of  the  Temperature  during  the  month,  ...  ...  27.2 

Mean  of  the  daily  Max.  Temperature...            ...  ...  ...  94.3 

Ditto      ditto        Min.        ditto,        ...            ...  ...  ...  76.1 

Mean  daily  range  of  the  Temperature  during  the  month, ...  ...  18.2 


Mean  Wet  Bulb  Thermometer  for  the  month,   ...            ...            ...  75.1 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer,  8.8 

Computed  Mean  Dew-point  for  the  month,        ...            ...            ...  68^ 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point. ...  15.0 

Inches. 

Mean  Elastic  force  of  Vapour  for  the  month,    ...  ...  ...    0.701 


Troy  grains. 

MeanWei^of  Vapour  for  the  month  ...  ...  ...      7.51 

Additional  Weight  ot  Vapour  required  for  complete  saturation,  ...      4.62 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0.62 


Inches. 

Drizzled  2  days, — Max.  fall  of  rain  during  24  hours        ...  ...        Nil 

Total  amount  of  rain  during  the  month,  ...  ...  ...        Kil 

Prevailing  direction  of  the  Wind,  ...  ...  S.  &  W.  &  S.  W. 
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Abstract  cf  the  Results  of  the  Hourly  Meteorological  Observations 

taken  at  the  Surveyor  General's  Office,  Calcutta, 

in  the  month  of  March  1866. 

Monthly  Bbsults. 

Tables  shewing  the  number  of  days  on  which  at  a  given  hour  any  partieolar 

wind  blew,  together  with  the  number  of  days  on  which  at  the  same  hour, 

when  any  particular  wind  was  blowing,  it  rained. 


Hour. 

• 

■ 

• 

d 

fl 

fl 

d 

g 

fl 

fl 

d 

d 

rr4 

o 

% 

o 

o 

o 

o 

• 

o 

o 

tj  °i 

o 

^ 

.fl 

'A 

• 

1 

• 

3Q 

1 

-/j 

1 

^ 
» 

1 

• 

1 

•    * 

d 

1 

d 

1 

a* 

1 

1    1 

No.ofdays 

Midnight. 

1 

2 

18 

7 

3 

1 

1 

2 

18 

8 

2 

. 

2 

1 

20 

8 

2 

3 

1 

17 

8 

4 

4 

1 

15 

9 

5 

5 

1 

13     1 

10 

6 

6 

1 

1 

14 

9 

6 

7 

1 

1 

12 

11 

6 

8 

3 

11 

11 

6 

9 

1 

9 

9 

10 

2 

10 

2 

5 

10 

10 

4 

11 

5 

1 

1 

3 

6 

9 

6 

Noon. 

6 

2 

1 

1 

5 

4 

7 

6 

1 

2 

2 

2 

3 

6 

11 

5 

2 

*2 

1 

2 

1 

3 

3 

16 

4 

3 

4 

2 

1 

2 

6 

15 

1 

4 

3 

2 

1 

6 

3 

15 

1 

5 

3 

1 

1 

1 

8 

2 

14 

1 

6 

2 

1 

2 

9 

2 

13 

2 

7 

2 

1 

2 

14 

1 

9 

2 

8 

2 

1 

17 

1 

9 

1 

9 

1 

1 

21 

3 

4 

1 

10 

1 

1 

21 

5 

1 

3 

11 

1 

19 

6 

4,2 

1 

• 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  Calcutta^ 
ifi  the  month  of    April    1866. 

Latitude  22°  33'  1"  North.    Longitude  88°  20'  34''  East. 
Height  of  the  Cistern  of  the  Standard  Baiometer  above  the  sea  level,  18-11  feet. 

Dailj  Means,  &c.  of  the  Observations  and  of  the  Hygrometricalelements 

dependent  thereon. 


Is 

T?.a,ngo  of  the  Barometer 

Iri 

Bange  of  the  Tempera- 
ture during  the  day. 

g  o« 

during  the  day. 

Mean  Dry  B 
Thermomet< 

Date. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff: 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

1 

29.842 

29.976 

29.781 

0.195 

82.5 

89.9 

76.9 

13.0 

2 

.844 

.915 

.796 

.119 

82.6 

91.8 

76.4 

15.4 

a 

.853 

.955 

.801 

.154 

77.4 

83.4 

73.6 

9.8 

4 

.811 

.882 

.753 

.129 

7S.e 

89.0 

71.4 

17.6 

5 

.806 

.879 

.725 

.154 

82.1 

93.0 

72.8 

20.2 

6 

.738 

.834 

.620 

.214 

83.9 

95.0 

78.2 

16.8 

7 

.695 

.772 

.617 

.156 

85.6. 

96.8 

77.2 

19.6 

8 

.688 

.760 

.621 

.139 

86^ 

97.6 

78.0 

19.6 

9 

.707 

.794 

.629 

.165 

88.2 

98.8 

8L0 

17.8 

10 

.655 

.730 

.562 

.168 

80.3 

102.6 

81.8 

20.8 

11 

.615 

.685 

.545 

.140 

89.1 

102.3 

78.8 

23.6 

12 

.642 

.709 

.676 

.133 

SSJ. 

100:2 

77.4 

22:8 

13 

.730 

.810 

.671 

.139 

87.7 

100.2 

77.0 

23i2 

14 

.716 

.799 

.634 

.166 

88.6 

101.8       79.2 

22:6 

15 

.674 

.747 

.681 

.166 

86.8 

102.6 

80:6 

22iO- 

16 

.676 

.736 

.630 

.U)6 

86.3 

93.8 

80:7 

13il 

17 

.700 

.766 

.642 

.124 

85.3 

90.8 

81.4 

9i4- 

18 

.723 

.796 

.618 

.178 

85.1 

92.1 

80.8 

11,3-. 

19 

.734 

.812 

.679 

.133 

86.4 

95.6 

81.2 

144.^ 

20 

.803 

.894 

.732 

.162 

86J 

94.0 

8114. 

12:6 

21 

.914 

30.062 

.806 

.256 

82.4. 

91.4 

69^6 

21,8: 

22 

.983 

.074 

.899 

.175 

76.6 

84.4 

68.4 

16J0« 

23 

.951 

.039 

.845 

.194 

79.3 

88.2 

73.0 

.  16;2' 

24 

.902 

29.973 

.804 

.169 

82.5 

91.2 

76;o 

16;2^ 

25 

.835 

.917 

.721 

.196 

83.6 

94.2 

76.7 

18.5. 

26 

.766 

.853 

.660 

.193 

86.7 

96.4 

77.4 

19.0* 

27 

.796 

.858 

.731 

.127 

86.1 

94.4 

77:8 

16.6; 

28 

.853 

.995 

.788 

.207 

80.3 

89.8 

72,2 

17:6 

29 

.874 

.959 

.792 

.167 

78.2 

87.0 

73.0 

14.0^ 

30 

.839 

.900 

.751 

.149 

* 

81.0 

90.6 

72.0 

18:6 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived,  from  the  hourly  observations,  made  during 
the  day. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  ObserratioM 

taken  at  the  Surveyor  General's  Office,  Calcutta, 

in  the  month  of  April  180^ 


Daily  Means,  Ac.  of  the  Observations  and  of  the  Hygrometrical  element* 

dependent  thereon. — (Continued. J 


Date. 


1 
2 
3 

4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
30 


P 


p 
s 

B 

o 


o 

o 

76.1 

7.4 

76.1 

7.6 

71.1 

a3 

69.9 

8.7 

73.2 

8.9 

77.3 

6.6 

76.2 

10.4 

79.2 

7.4 

81.2 

7.0 

80.4 

8.9 

76.7 

12.4 

76.3 

12.8 

77.6 

10.1 

78.2 

10.3 

79.8 

9.0 

80.7 

6.6 

79.7 

6.6 

79.7 

6.4 

80.1 

6.3 

80.4 

6.4 

76.2 

6.2 

70.7 

4.8. 

74.6 

4.7 

76.1 

6.4 

7«.0 

6.6 

78.7 

7.0 

80.6 

6.6 

76.3 

4.0 

74.0 

4.2 

74.1 

6.9 

69.9 
69.8 
66.7 
63.8 
67.0 
72.7 
67.9 
74.8 
77.0 

7&.1 
69.3 
67.6 
71.6 
72.0 
74.4 
76.a 
76.8 
75.9 
76.7 
76.6 
71.9 
67.3 
71.3 
71.6 
74.1 
73.8 
76.7 
73.6 

71.1 
69.3 


1^ 

p 

I 

m.a 

^  o 

p 


12.6 

12.8 

10.7 

14.8 

16.1 

lls2 

17.7 

11.8 

11.2 

14.2 

ia.8 

20.5 

16.2 

16.6 

14.4 

9.6 

9.6 

9.2 

10.7 

10.2 

10.6 

8.2 

8.0 

10.9 

9.6 

11.9 

9.4 

6.8 

M 

11.7 


s 


3 


p^'S 


U 

s 

tJDO 


o  o  a 

■  ^^    0^    ^* 

o 


C    ^   ^ 
OS  IS  :S 


-«1 


Inches. 

T.  gr. 

0.726 

7.77 

.722 

.74 

.653 

.07 

.693 

6.41 

.659 

7.08 

.792 

8.49 

.679 

7.24 

.849 

9.04 

.910 

.67 

.867 

.08 

.711 

7.62 

.672 

.13 

.763 

8.11 

.776 

.21 

.838 

.89 

.906 

9.63 

.876 

.35 

.879 

.40 

.873 

.30 

.899 

.67 

.773 

8.29 

sm 

7.25 

.768 

8.20 

.766 

.22 

.830 

.89 

.822 

.76 

.902 

9.62 

.814 

8.78t 

.763 

.16 

.711 

7.64 

T.gr. 

3.87 

.94 

2.94 

3.97 

4.43 

3.64 

6.52 

4.10 

.09 

6.13 

6.60 

.69 

6.45 

.67 

.11 

3.39 

.29 

.17 

.76 

.64 

.32 

2.21 

.39 

3.42 

.14 

4.04 

3.33 

2.13 

.09 

3.60 


0.67 
.66 
.71 
.62 
.62 
.70 
.67 
.69 
.70 
.64 
.63 


.60 
.69 
.64 
.74 
.74 
.75 
.71 
.72 
.71 
.77 
.77 
.71 
.74 
.68. 
.74 
.81 
.80 
.69 


All  the  Hygrometrical  elementa  are  computed  by  the  Greenwich  CoastantB. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observatiotis 

taJten  at  the  Surveyor  GeneraVs  Officey  Calcutta, 

m  the  7mmth  rf  April  1866. 


Hourly  Means,  Ac,  of  the  Observations  and  of  the  Hygrometrieal  elements 

dependent  thereon. 


Eange  of  the  Barometer 

pq5 

Eange  of  the  Tempera- 

5  *     . 

for  each  hour  during 

ture  for  each  hour 

the  month. 

11 

during  the  month. 

Hour. 

Max. 

Min. 

Diff. 

Si 

Max. 

Min. 

Diff. 

^^ 

\ 

Inches. 

Inches. 

Inches. 

Inches. 

o 

o 

o 

0 

Mid- 

• 

nisht. 

29.783 

30.042 

29.623 

0.419 

79.5 

83.4 

68.8 

14.6 

C7 

1 

.771 

29.963 

.608 

.355 

79.0 

83.0 

68.4 

14.6 

2 

.761 

.982 

.593 

.389 

78.8 

82.6 

68.8 

13.8 

3 

.752 

.959 

.580 

.379 

78.6 

82.2 

68.4 

13.8 

4 

.755 

.960 

.587 

.373 

78.2 

82.0 

69.0 

13.0 

6 

.770 

.982 

.600 

.382 

78.0 

82.2 

69.0 

13.2 

6 

.790 

30.0  >5 

.620 

.386 

77.8 

82.2 

68.6 

13.6 

7 

.811 

.038 

.640 

.398 

78.8 

83.4 

70.4 

13.0 

8 

.833 

.068 

.665 

.403 

81.2 

85.8 

70.7 

16.1 

^ 

.849 

.074 

.684 

.390 

84.3 

88.8 

73.3 

15.6 

10 

.851 

.070 

.685 

.385 

86.9 

92.2 

75.0 

17.2 

11 

.841 

.014 

.683 

.331 

89.1 

95.6 

76.3 

19.3 

Noon. 

.822 

.007 

.662 

.345 

90.6 

98.9 

77.6 

21.3 

1 

.791 

29.971 

.627 

.344 

91.9 

100.2 

78.0 

22.2 

2 

.757 

.947 

.585 

.362 

92.7 

101 .8 

82.0 

19.8 

3 

.729 

.918 

.565 

.353 

93.0 

102.3 

82.8 

19.6 

4 

.709 

.899 

.555 

.341 

92.4 

102.6 

81.0 

21.6 

5 

.705 

.905 

.545 

.360 

90.6 

100.8 

79.0 

21.8 

6 

.727 

.917 

.557 

.3(50 

87.7 

96.4 

77.2 

19.2 

7 

.711 

.948 

.577 

.371 

84.7 

91.6 

72.8 

18.8 

8 

.768 

.963 

.605 

.358 

82.6 

89.8 

73.6 

16.2 

9 

.783 

.989 

.682 

.357 

81.6 

87.0 

73.4 

13.6 

10 

.796 

30.016 

.641 

.375 

80.6 

85.0 

72.2 

12.8 

11 

.795 

.062 

.639 

.423 

80.0 

84.4 

73.3 

11.1 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived  from  the  observations  made  at  the  several 
hours  during  the  month.    . 


Meteoroluffieal  Obterraiiona. 


Abtlraci  of  the  HesvlU  of  lie  Honrly  Meteoroioffi'eal  Obtervationt 

taken  at  lie  Sitrveyor  General'^  Office,  Caletttta, 

ill  the  uonti  of  April  1866. 

Honrl;  Mesai,  Ac.  of  the  OlwervatioiiB  and  of  the  Hrgrometriral  eletBMta 
dependent   thereon.— ('Cunft'nufd.y 


All  tlic  Hygrometrical  ekuicntti  aru  ctnnputed  by  the  Gtecuwich  ConsUiiU. 


Meteorological  Ohservaiions, 
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Abstract  of  ihe  Results  of  the  Hmirly  Meteorological  Observations 

taken  at  the  Surveyor  GentraVs  Office^  Calcutta, 

in  the  month  of  April  1866. 


Solar  Eadiation,  Weather,  &c. 


p 


H'^ 


g 


I  to    . 

H    o   t-i 


Prevailing 

direction  of  the 

Wind. 


'Inches 


1     132.0 


141.0 


121.5 


I 


4  .  128.0 

t 
6  .  135.0 

I 
6     132.0 


141.0 


8     145.6 


9 

10 

11 
12 
13 
14 
15 

16 

17 


140.0 

143.0 

144.6 
14^).5 
145.6 
14i).5 
148.4 

132.4 

122.0 


18 
19 


20 


128.7 
130.2 


138.0 


«   ••  • 


W.  S.  W.  &E.S.E. 
S.  8.  E.  &  W.  S.  W. 


N.  &  N.  N.  W. 


w.  s.  w. 

w.  s.  w.  &.  s.  s.w 

s.  s.  w.  &  s.  w. 


S.  W.  &  W.  N.  w. 

s.  &  w.  s.  w. 

S.  by  E.  &  S. 

s.  &  s.  s.  w. 

S.  AN.  W. 

S.  &  variable 

S.  &  variable 

S.  &  W. 

S.  S.  W.  &  S.  by  E. 

S.  &  S,  S.  W.  (high) 

S.  (high) 


S.  S.  W.  &  8. 

S.&S.S.W.&S.byW, 

8.  &  8.  8.  W. 


y,  o 

X 


General  Aspect  of  the  8ky. 


Kb 
2.76 

1.25 
2.25 
0.25 


2.25 

0.50 
0.25 


0.50 
0.50 
0.75 


2.00 
4.50 


3.25 

2.00 


1.80 


Overcast  to  Noon,W  to  5  p.  M., 
clear  afterwards. 

v_i  to  7  A.  M.,  scatd.  ^  i  to  4 
p.  M.,  overcast  to  8  p.  M.\i 
afterwards. 

Vi  to  3  E.  M.,  overcast  after- 
wards. Thin  rain  between  6 
&  7  A.  M.  &  at  8  &  10  p.  H. 

Vi  to  5  A.  M.,  '^i  to  Noon, 
clear  afterwards. 

Clear  to  11  a.  m.,  scatd.  ^i  to 
5  p.  M.,  clear  afterwards. 

Clear  to  7  a.  m.,  scatd.  '^i  to  7 
.  p.  M.  clear  afterwards,  light- 
ning to  the  8. E.  at  10&  11  p.  m. 

Clear  scuds,  from  8.  W.  from  4 
to  7  A.  M,  Foggy  at  6  a.  m. 

Clear  to  10  a.  m.  Scatd.  ^i  to  6 
p.  M.,  clear  afterwards. 

8cuds  from  8.  to  N.  to  9  A.  u. 
clear  afterwards. 

8cud8  Irom  8.  W.  to  N.  E.  to 
8  A.  M.  clear  afterwards. 

Clear. 

Clear.  Foggy  at  6  <&  7  a.  m. 

Clear.  Foggy  from  5  to  7  A.  u. 

Clear. 

Clear  to  3  a.  h.  8catd.  clouds  to 
8  a.  m.,  clear  afterwards. 

Clear  to  9  a.  M.  8cuds  from  8. 
toN.to  3p.M.clcar  afterwards. 

Clear  to  4  a.  M.  8cud8  from  8. 
to  N.  to  3  p.  M.  Overcast  to  7 
p.  H.  clear  afterwards,  light- 
ning to  the  8.  at  7  <&  8  A.  M., 
thin  rain  between  4  &  5  a.  H. 

Clouds  of  different  kinds. 

Clouds  of  different  kinds  to  6  p. 
M.,  clear  afterwards.  Light- 
ning  to  the  8.  E.  at  4  a.  m. 

Clouds  of  different  kinds.  Light- 
ning to  the  E. 


XXX 


Meteorological  Oiservations. 


Abstract  of  the  Results  of  the  Hourly  Meteorological   OiservalionM 

taken  at  tlie  Surveyor   GeneraPs  Office,  Calcutta, 

in  the  month  of  April  1866. 


Solar  Eadiation,  Weather,  &c. 


23 


24 


25 
26 


27 


28 


29 


30 


Pre  vailing 

direction  of  the 

Wind. 


128.0 


135.8 


132.0 
128.5 


131.6 


128.0 


131.0 


S.  &0  S.  S.  £. 


S.  E.  &  rariable 


0.14  S.  W.  &  N.  N.  W. 


E.  S.  E.  &  variable. 


E.  &  S.  S.  W. 

S.  S.  W.  &  s. 


S.  S.  £.  &,  S. 


I.IG  S.  E.  &  E. 


W.  A  variable. 


S.  W.  &  N.  N.  E. 


^  o 

_  * 
ft 


General  Aspect  of  the  Sky. 


10.50 


2.00 


2.80 


1.00 


1.00 
1.25 


1.00 


2.75 


2.00 


5.00 


Overcast  Lightning  Thunder  & 
rain  at  10  <&  11  p.  m.  Hails  at 

10  p.  M. 

Overcast  to  NoonM  A  \_i  af- 
terwards. Lightning  &  Thun- 
der at  Midnight  light  rain  at 
Midnight,  1  £  from  4  to  6a.ii. 

Arsi  &  ^i  to  6  p.  M.  clear  after- 

I    wards. Lightning  toS.at  9  p.x. 

I     Bain  at  4  &  5  p.  m. 

Overcast  to  3  a.  ic.  clear  to  9 
A.  M.  Scatd.'^i  to  6  p.  M.  clear 
afterwards.  Lightning  to  S.W 
at  1  A«  M. 

Clear  to  6  a.  m.  Scatd.  'M  to  4 
p.  M.  clear  afterwards. 

Clear  to  1  p.  m.  ^i  afterwards 
Lightning  to  the  W.  &  S.  at 
7  &  8  p.  M.  Thunder  at  7  p.  m. 
Light  rain  between  7  &  8  p.  m. 

'^i  to  A.  M.  Scuds  from  S.  to  10 
A.  u.  Nni  to  4  P.M.  clear  after- 
wards. 

Clear  to  7  A.  M.  Scuds  from  S. 
to  10  a.  m.  Overcast  afterwards 
Lightning  to  the  £.  from  6  to 
9  P.M.  Thunder  at  5  &  6  p.  X. 
rain  at  Noon,  5, 6  &  8  p.  m. 

Scatd.  '^i  to  5  A.  M.  -^  &  '^i  to 
1  p.  M.  overcast  afterwards 
Lightning  to  the  E.  at  8  A  9 
p.  M.  Thin  rain  at  6  p.  x. 

Scatd.  \  i  &  \_i  to  1  p.  x.  Scatd 
^i  to  5  P.  M.  overcast  after- 
wards Lightning  to  the  S.  W. 
at  9  p.  H.  Thin  rain  at  10  A 

11  p.  M. 


\ 


i  Cirri,  —  i  Strati,^i  Cumuli, ^i  Cirro-strati,  '^i  Cumulo  8trati,^i  JVimbi, 
Cirro  cumuli. 


^i  Cirro  cumuli. 
•  Fell  from  10  p.  m.  of  the  21st  to  6  a.  m.  of  the  22nd- 
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Abstract  of  the  Results  of  the  Hourly  Meteorologkal  Odset'vatwns 
taken  at  the  Surveyor  GeneraVs  Office ^  Caknttt^,  in  the 

month   of  April  1866. 

Monthly  Bbsult». 


Inches. 

Mean  height  of  the  Barometer  for  the  month,...             ...  ...  29.779 

Max.  height  of  the  Barometer  occurred  at  9  a.  m.  on  the  22nd,  ...  30.074 

Min.  height  of  the  Barometer  occurred  at  6  p.  M.  on  the  11th,  ...  29.545 

I^xtreme  range  oi  the  Barometer  during  the  month,         ...  ...  0.529 

Mean  of  the  daily  Max.  Pressures,      ...             ...             ...  ...  29.863 

Ditto        ditto       Min.         ditto         ...             ...             ...  ...  29.700 

3fea»  (£ai7^  raitye  of  the  Barometer  during  the  month,  ...  ...  0.163 


Mean  Dry  Bidb  Thermometer  for  the  month,        ...            84.1 

Max.  Temperature  occurred  at  4  p.  m.  on  the  10th  &  15th 102.6 

Min.  Temperature  occurred  at  1  <&  3  ▲.  M.  on  the  22nd       68.4 

Extreme  range  o^  the  Temperature  during  the  month,        34.2 

Mean  of  the  daily  Max.  Temperature  ...             ...                94.0 

Ditto       ditto        Min.        ditto,        ...             ...                76.7 

Mean  daily  range  of  the  Temperature  during  the  month,...           ...  17.3 


Mean  Wet  Bulb  Thermometer  for  the  month,   ...            ...            ...  76.9 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer,  7.2 

Computed  Mean  Dew-point  for  the  month,         ...             ...            ...  71.9 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point. ...  12.2 

Inches. 
Mean  Elastic  force  of  yax>our  for  the  month,    ...  ,.,  ...    0.773 


Troy  grains. 

Mean  Weight  of  Vapour  for  the  month  ...  ...  ...      8.28 

Additional  Weight  of  A^apour  required  for  complete  saturation,  ...      3.93 
Mean  degree  of  numidity  for  the  month,  complete  saturation  being  unity  0.68 


Inches. 

Eained  9  days, — Max.  fall  of  rain  during  24  hours  •••  •..      1.16 

Total  amount  of  rain  during  the  month,  ...  ...  ...      1.81 

Total  amount  of  niin  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month.        ...  ...  ...  ...  ...       1.37 

Prevailing  direction  of  the  Wind,  ...  S.  &  8.  8.  W.  &  W.  S.  W. 


Meteorological  Observatiotu. 


i 

■no  amjf 

li 

Al^lAi 

—            — ~ 

.™u,,„! 

-                          - 

,Sl\-A-i     ~ 

_ «         _      -                       S.1509S 

■„o„,„„                                                                                                1 

r.     ■= 

XL    K   ! 

s   1 

^      1 

•aoui,,,,                                                                                                          1 

„                            _         _- , 

■uo  uinji 

" 

■--    J 

Mi 

li 

■no  UIB}J, 

= ^_^-,.^__^,^ ^^ 

■UO  Ulna, 

B^Al. 

■UO  utu;[; 

■AV_S  . 
■UO  uiurti 
■.WS  B 

■».u,.„ 

iili 

,„.(,,■«       "- 

"-hr- 

■uou!^,  _^_ 

-                - 

■uo„,.„,                                                                                                           1 

a  -t'l  -s  J"  - 

■SBSf 

■no.llB;i  ;2  _ 
■JT  "8  "S    =  «  '^ 

" 

•i*ss 

-^SV    '  "  " 

- 

1    'rf 

Ml 

uo  u,,„ 
■3  -8  M' 

■  -ss 

■8  ^t  -^' 

§s 

■UO  UiB)( 

-    r^ 

■:<! 

" ;.-    -    «    —    1 

S  -s' 

■uooto! 

■*  ■s-1 

■.,;in-a      ^-. 

i    ."-S 

■10  n!.|[i 

1?   -5 

a  'K  ■:•'    - 

-H                          -H         ^^                      — »1 

J  a 

■no  ureal      " 

'^ 

>i 

•M-Kl     "'• 

_H                _H^                  rt    -^         —                -H-^rt         «r- 

■uo  m«a 

-' 

1  s 

a  s  -s 

^^™Jl«-_.                                                               „^ 

<S    'S 

■uo  u,,,[l                                                                                                                          1 

1  -1 

■H  iq  -xl 

'^ 

■*  1 

■uou»„l 

-H          -,        — 

■Kj 

■„„„:3j- 

9)MN  — -H~n^              rt                     e«s4-<M 

ji-Q^iowi-xoiO^   §  Meiw*io!D»*»:»c- 

Meteorological  Observations. 


Abstract  of  the  Remits  of  the  Hourly  Meteorological  Observations 

taken  at  the  Surveyor  GeneraVs  Office^  Calcutta, 

in  the  month  of  May  1866. 

Latitude  22°  33'  F  North.    Longitude  88°  20'  M'  East. 
Height  of  the  OiBtem  of  the  Standard  Barometer  abore  the  sea  level,  18-11  feet. 

Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


11 

Bange  of  the  Barometer 

^i 

Bange  of  the  Tempera- 
ture during  the  aay. 

during  the  day. 

Date. 

• 

S  2"* 

sR.     ^A     »'^ 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

a 

a^ 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

o 

1 

29.827 

29.900 

29.736 

0.164 

81.4 

91.0 

72.4 

18.6 

2 

.838 

.890 

.807 

.083 

78.8 

87.4 

73.6 

13.8 

3 

.769 

.866 

.686 

.169 

78.9 

88.9 

71.7 

17.2 

4 

.705 

.768 

.628 

.130 

79.6 

89.8 

74.6 

15.2 

6 

.669 

.726 

.669 

.167 

82.2 

91.2 

72.7 

18.6 

6 

.679 

.630 

.482 

.148 

84.2 

93.2 

76.6 

16.6 

7 

.663 

.607 

.614 

.093 

84.4 

93.0 

76.0 

17.0 

8 

.683 

.634 

.642 

.092 

87.2 

94.9 

82.0 

12.9 

9 

.611 

.701 

.662 

.149 

88.3 

98.6 

82.4 

16.2 

10 

.674 

.733 

.606 

.127 

88.8 

99.2 

81.8 

17.4 

11 

.672 

.739 

.664 

.176 

86.9 

97.8 

78.4 

19.4 

12 

.622 

.676 

.643 

.132 

87.7 

96.7 

80.8 

16.9 

13 

.643 

.694 

.688 

.106 

88.6 

96.6 

82.0 

14.6 

14 

.681 

.740 

.612 

.128 

87.4 

96.4 

76.0 

20.4 

16 

.680 

.761 

.696 

.166 

84.8 

95.0 

76.4 

18.6 

16 

.662 

.693 

.661 

.132 

86.8 

96.3 

74.2 

22.1 

17 

.666 

.736 

.600 

.135 

85.9 

94.3 

78.2 

16.1 

18 

.666 

.720 

.686 

.134 

87.0 

95.8 

77.0 

18.8 

19 

.661 

.720 

.604 

.116 

87.9 

97.3 

79.2 

18.1 

20 

.681 

.740 

.624 

.116 

89.3 

97.8 

83.0 

14.8 

21 

.670 

.734 

.676 

.168 

89.3 

97.2 

83.8 

13.4 

22 

.621 

.672 

.632 

.140 

89.2 

96.8 

83.8 

12.0 

23 

.677 

.642 

.496 

.147 

89.3 

96.4 

83.8 

12.6 

24 

.699 

.647 

.497 

.160 

88.3 

96.8 

80.4 

16.4 

26 

.696 

.667 

.623 

.134 

90.0 

97.8 

84.0 

13.8 

26 

.614 

.680 

.663 

.127 

90.7 

102.6 

83.0 

19.6 

27 

.686 

.660 

.605 

.165 

92.0 

105.8 

83.0 

22.8 

28 

.663 

.617 

.479 

.138 

91.2 

101.0 

84.4 

16.6 

29 

.647 

.623 

.476 

.147 

90.3 

98.2 

84.6 

13.6 

30 

.610 

.677 

.642 

.135 

90.2 

98.4 

83.0 

15.4 

31 

.633 

.690 

.637 

.163 

90.6 

98.0 

86.0 

13.0 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived,  fioia  the  hourly  observations,  made  during 
the  day. 


Meteorological  Ob^ervatioiu. 


Abstract  of  the  Results  of  ike  Hourly  Meteorological  Observations 

taken  at  the  Surveyor  CheneraVs  Office^  Calcutta, 

in  tie  month  of  May  1866. 


Daily  Means,  &c.  of  the  Obaeirations  and  of  the  Hygrometrical  elemenia 

dependent  thereon. — (Continued,) 


Pate. 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 


u 

44 


Si 


.s 

I 

I 


I 


1^ 


O 


S 


9 


97 


0 

0 

0 

0 

Inches. 

T.  gr. 

72.7 

8.7 

66.6 

14.8 

0.651 

6.99 

74.4 

4.4 

71.3 

7.5 

.758 

8.20 

72.6 

6.3 

68.2 

10.7 

.686 

7.41 

74.1 

5.4 

70.3 

9.2 

.734 

-93 

76.2 

6.0 

72.0 

10.2 

.776 

8.33 

79.3 

4.9 

75.9 

8.3 

.879 

9.42 

80J 

8.7 

78.1 

6.3 

.943 

10.10 

82.4 

4.8 

79.5 

7.7 

.986 

.49 

82.0 

6.3 

78.2 

10.1 

.946 

.05 

81.7 

7.1 

77.4 

11.4 

.922 

9.79 

80.2 

6.7 

76.2 

10.7 

.887 

.45 

81.5 

6.2 

77.8 

9.9 

.934 

.93 

81.7 

6.8 

77.6 

10.9 

.928 

.86 

79.6 

7.8 

74.9 

12.5 

.851 

.04 

78.6 

6.3 

74.1 

10.7 

.830 

8.87 

80.5 

5.3 

76.8 

9.0 

.905 

9.65 

80.9 

6.0 

77.4 

8.5 

.922 

.83 

81.5 

6.5 

78.2 

8.8 

.946 

10.07 

82.3 

5.6 

78.9 

9.0 

.967 

.28 

83.3 

6.0 

79.7 

9.6 

.992 

^1 

82.7 

6.6 

78.7 

10.6 

.961 

-18 

88.1 

6.1 

79.4 

9.8 

.983 

.41 

83.2 

6.1 

79.5 

9.8 

.986 

.46 

80.4 

7.9 

75.7 

12.6 

.873 

9.26 

83.2 

6.8 

79.1 

10.9 

.973 

10-30 

83.6 

7.1 

79.3 

11.4 

.979 

.36 

83.8 

8.2 

78.9 

13.1 

.967 

.20 

85.0 

6.2 

81.3 

9.9 

1,043 

11.02 

84.2 

6.1 

80.5 

9.8 

.017 

10.76 

82.7 

7.5 

78.2 

12.0 

0.946 

.00 

83.3 

7.3 

78.9 

11.7 

.967 

.22 

T.gr. 

4.28 

2.24 

3.06 

2.73 

3.21 

2,92 

.21 

.88 

3.75 

4.21 

3.80 

.63 

4.03 

.41 

3.59 

.18 

.04 

.22 

.36 

.70 

4.03 

3.75 

.76 

4.54 

.20 

.44 

6.16 

4.00 

3.87 

4.69 

.64 


O    3   bp 


0.62 
.79 
.71 
.74 
.72 
.77 
.82 
-79 
.73 
.70 
.71 
-73 
.71 
.67 
.71 
.76 
.76 
.76 
.76 
.74 
.72 
.74 
.74 
.67 
.71 
.70 
.66 
.73 
.74 
.69 
.69 


All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constants. 
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Aislraet  of  He  Results  of  ike  Hourly  Meteorological  ObservationM 

taken  at  tke  Surveyor  General^  Office^  Calcutta^ 

in  tke  montk  of  May  1866. 


Hourly  Meaxis,  &c.  of  the  Obseirations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


Hour. 


o  * 


K 


% 


3  ™  0© 


Bange  of  the  Barometer 

for  each  hour  during 

the  month. 


Max. 


Min. 


Diff. 


Bange  of  the  Tempera- 
ture for  each  hour 
during  the  month. 


Max. 


Min. 


Diff. 


Mid- 
night. 

2 

8 

4 

6 

6 

7 

8 

9 
10 
11 


Koon. 

1 

2 

3 

4 

6 

6 

7 

8 

9 
10 
11 


Inches. 


29.660 

29.868 

.660 

.858 

.639 

.839 

.630 

.826 

.635 

.823 

.646 

.830 

.660 

.846 

.677 

.868 

.693 

.895 

.700 

.900 

.701 

.896 

.690 

.874 

.673 
.650 
.626 
.604 
.685 
.676 
.689 
.613 
.636 
.663 
.661 
.663 


Inches. 


.861 
.827 
.820 
.818 
.811 
.812 
.813 
.822 
.838 
.843 
.842 
.866 


Inches. 

Inches. 

0 

0 

0 

29.646 

0.323 

82.2 

86.8 

73.2 

.634 

.324 

81.9 

86.2 

73.2 

.626 

.314 

81.7 

86.6 

72.9 

.511 

.316 

81.4 

86.8 

72.6 

.631 

.292 

81.1 

85.8 

72.2 

.640 

.290 

81.0 

85.6 

71.7 

.571 

.276 

81.1 

86.6 

72.0 

.673 

.296 

82.5 

88.2 

73.4 

.682 

.313 

86.2 

89.8 

77.0 

.582 

.318 

88.1 

93.6 

80.7 

.682 

.314 

90.5 

96.5 

83.6 

.668 

.306 

92.6 

97.4 

86.2 

.648 

.303 

94.1 

101.4 

86.6 

.636 

.292 

95.1 

103.0 

86.8 

.621 

.299 

96.3 

104.4 

74.3 

.612 

.306 

96.4 

106.8 

76.7 

.481 

.330 

94.3 

106.0 

75.6 

.476 

.336 

92.7 

101.6 

75.7 

.488 

.326 

89.8 

96.6 

74.8 

.496 

.326 

86.8 

91.6 

74.2 

.616 

.322 

84.6 

90.0 

74.2 

.649 

.294 

83.7 

88.2 

73.6 

.661 

.281 

83.3 

88.0 

74.2 

.673 

.283 

82.7 

87.6 

73.8 

13.6 
13.0 
12.7 
13.2 
13.6 
13.9 
14.6 
14.8 
12.8 
12.9 
12.9 
12.2 


16.8 
16.2 
30.1 
29.1 
29.4 
26.8 
21,7 
17.4 
15.8 
14.6 
13.8 
13.8 


The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived  from  the  obserrations  made  at  the  seyeral 
hours  during  the  month. 
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Abitraet  of  the  Remit*  of  the  Sonrfy  Meteorolopeal  Obtervalioiu 

taken  at  the  Surveyor  General't  Office,  Calattta, 

in  the  month  of  Mag  1866. 


HoQi'l;  Ueuu;  Ac.  of  the  ObeerrmtioiiB  and  of  the  Hrgrometrical  element* 
dependent  thereon. — f Continued.) 


J 

1 

1 

^          ■   s  B    ■ 

Hour. 

1 

1 

li 

s 

la 

i 

1.5 

11' 

III 

All  the  Hygrometrickl  elements  are  computed  t^  the  Greenwich  Consbwt^ 
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AMraet  cf  the  Remits  of  tie  Howrly  Meteorologiad  Observations 
taken  at  the  Surveyor  GeneraPs  Office,  Calcutta, 
in  the  month  of  May  1866. 
Solar  Kadiation,  Weather,  &c. 


P 


% 


3 


6 


8 


9 
10 


11 


12 
13 


14 


Prevailing 

direction  of  the 

Wind. 


o 
1    190i^ 


136.0 


126.0 


Inches 


189.6 


iao.3 

127.0 


129.0 
135.0 


135.0 
140.0 


137.0 


0.88 


asi 


S.  k  yariable. 


S.by  W.  &N.E. 


N.W.  AS.byE. 


S.  by  £.  &  S. 


!Et  &  8. 

S.    S.   £•   &   Si 


136.0 
128.2 


130.0 


•t. 


0.12 


0^ 


S.  &  S.  S.  E.  &  E. 
S.  by  £.  A  S. 


8.  &  Tariable 

S. 


8.  A  variable. 


8. 
S.  A  8*  S.  E. 


8.  B.  &  8.  by  E. 


I 

OB   d 


General  Aspect  of  the  Sky. 


lb 
3.50 


3.00 


1.75 


2.20 


0.50 
2.70 


1.00 
1.00 

1.50 
0.50 

3.60 


0.60 
0.50 


19.50 


Overcast  to  2  i..  m.,  scatd.  \i  to 
3  p.  M.,  scatd.  M  &  v.i  after- 
wards. Thin  rain  at  Midnight. 

Scatd.  \  i  to  6  ▲.  M.  Vi  to  Isqot^ 
W  &  v>^i  afterwards.  Light- 
ning to  S.  E.atl  p.M.Thunder 
at  2  p.  M.  Thin  rain  at2  &  8  P.M. 

Vsi  to  5  1..  M.  scatd.  \i  to  11 
1..  M.  Vi  A  ^i  afterwards. 
Lightning  to  W.  at  8  &  9 
p.  M. 

W  to  3  ▲.  M.  Scatd.  ^i  to  1  p.  m. 
VsJ  afterwards.  Thunder  at 
3  4&  4  p.  M.  Lightning  at  4  &  8 
p.  M.  Hail  at  4  p.  m.  Kain  firom 
8  to  5  p.  M. 

Scatd.  '^i  to  7  P.  m.,  clear  after- 
wards. 

Clear  to  1  i..  m.  Scuds  from  8. 
to  11  A.  M.,  scatd.  ^i  to  3  p.  m. 
Overcast  afterwards.  Thunder 
at  7  &  8  p.  M.  Lightning  from 

7  toUp.  M.  Sain  from  6  to  8 

p.  M. 

Scatd.  ^i  to  4  p.  ic.,  clear  after- 
wards. 

Clear  to  4  ▲.  m.  Scuds  from  S  to 
A.M.,  scatd.  "^i  to  4  p.  ic.,  clear 
afterwards. 

Clear  to  3  ▲.  m.  Scuds  from  8.  to 
10  ▲.  M.,  clear  afterwards. 

Clear  to  2  p.  m.  Scatd.  ^i  to  7 
p.  )c.,  clear  afterwards.  Light- 
ning to  N.  at  8  p.  M. 

Clear  to  5  a.  m.  Scatd.^ito  8  p.m., 
clear  afterwards.  Lightning  to 
N.  E.  at  7  &  8  p.  M.  Sain  at  7 

P.M. 

Clear. 

Scatd.  ^i  to  6  A.  m.  Scuds  from 
S.  to  10  A.  M.  Scatd.  ^i  after- 
wards. Lightning  to  N.  W.  at 
8,  9  <&  11  P.  M. 

Clear  to  6  a.  m.  '^i  to7  P.  m.  Over- 
cast afterwards.  Lightning 
from7  to  11  p.  M.  Thun£r  from 

8  to  10  p.  M.  Sain  at  8  p.  M. 


XXXYIU 
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Abstract  of  tie  Results  qf,  tie  Sourly  Meteorological   ObservaiiauM 

taken  at  tie  Surveyor  GeneraVs  Office,  Calcutta, 

in  tie  monti  of  May  1866. 

Solar  Sadiation,  Weather,  Ac. 


24 


25 

26 
27 

28 


29 
SO 


81 


Prevailing 

direction  of  the 

Wind. 


•  '2 

.Cm 


s 


00 


General  aspect  of  tlie  Sky^ 


15 

0 

129.2 

16 

134.9 

• 

17 

130.2 

18 

128.0 

19 

132,0 

20 
21 

130.0 
130.2 

22 
23 

134.0 
129.0 

132.0 


130.0 
141.6 
143.0 
132.0 


128.0 
133.0 


130.0 


0.58 


Variable. 


S.  it  S.  by  K 


0.12 


S.  byE.  &S.byW. 
S.  &  S.  8.  W. 

S.S.W.&8.W.&S. 

S.  S.  W.  k  S. 
S.  &  S.  8.  W. 

8.  &  8.  8.  W. 
8.  &  8.  8.  W. 


8.  &  8.  8.  £• 


8.  <&  8.  8.  W. 

8.  &  8.  8.  W. 
8.  &  8.  W. 

8. 


8.  <&  8.  8.  W. 

8.  &  8.  8.  W. 


8.  &  8.  8.  W. 


2-00  lOYereast  to  4  a.m.  Clear  toNoon. 
8catd  "^i  to  6  p.  M.  Scatd  \i 
afterwards. 
12.00  8catd.  \i  to  5  a.  m.,  scatd.  ^i  to 

6  p.  M.  Oyercast  aferwards. 
Lightning  from  7  to  10  p.  M. 
Thunder  at  7  &  8  p.  m.  Sain 
between  6  &  7  P.  m. 

0.25  Clear  to  7  a.  m.,  scatd.  ^i  to  6 
p.  M.,  clear  afterwards. 

3.00  Clearto6 A.M., scatd ^ito6p.]c 
Overcast  afterwards.  Bain  be- 
tween 7  &  8  p.  M. 

0.70  Clear  to  11  a.  m.,  scatd  ^i  to  2 
p.  M.,  dear  afterwards. 

0.50  Clear. 

0.30  Scatd.\i  to  4  A.  M.,  dear  aftar- 
wards. 

0.70  Clear. 

3.50  Clear  to  5  a.  m.,  sends  from  S. 
to  11  A.  M.,  clear  afterwards. 
8hock  of  an  earthquake,  felt 
at  3-41  from  N.  W.  to  8.  E.. 
the  shock,  or  shocks,  lasted 
several  minutes  and  there  was 
apparently  a  cross  wave  from 
N.  to8. 

1.25  |8catd.  ^i  to  11  a.  m.,  clear  after- 
wards. Lighting  to  N.  W.  at 
8  <&  9  P.  M. 

1.00   Clear. 

1.00    Clear. 

0.60   Clear. 

0.25   Clear  to  3  A.  M.,  scuds  from  S.  to 

7  A.  M.,  clear  to  6  p.  m.„  scndi 
from  8.  afterwards. 

1.50  8cuds  from  8.  to  9  a.  m.  Clouds 
of  different  kinds  afterwards. 

1.30  Clear  to  4  a.  m.,  scatd.  ^i  to  6 
p.  M.  Overcast  aftierwards. 
Lightning  to  N.  W.  at  8 
&  9  p.  M.  Thin  rain  between 
1  &  9  p.  M. 

0.80  8catd.  ^i. 


M  Cirri,  —  i  8trati,'^i  Cumuli,  W  Cirro-strati,  ^  i  Cumulo  strati,^^i  Nimbi, 
W  Cirro  cumulu 
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Abttraet  of  ike  Re^ulU  of  tie  Hourly  Meteorological  Observations 
taken  at  tke  Surveyor  Generals  Office,  Calcutta,  in  tke 

montk  of  May  1866. 

Monthly  Besults. 


Mean  height  of  the  Barometer  for  the  month, ... 
Max.  hei^t  of  the  Barometer  occurred  at  9  ▲.  M.  on  the   Ist, 
Min.  height  of  the  Barometer  occurred  at  6  p.  M.  on  the  29th, 
Extreme  range  of  the  Barometer  during  the  month, 
Mean  of  the  daily  Max.  Pressures, 
Ditto        ditto       Min.        ditto 
MeoM  daily  range  of  the  Barometer  during  the  month,  ..» 


Inches. 

,  29.646 

,  29.900 

.  29.476 

.  0.424 

.  29.708 

.  29.671 

.  0.137 


Mean  Dry  Bulb  Thermometer  for  the  month, 
Max.  Temperature  occurred  at  3  p.  M.  on  the  27th 
Min.  Temperature  occurred  at  5  a.  m.  on  the  3rd  ... 
Extreme  range  of  the  Temperature  during  the  month, 
Mean  of  the  daily  Max.  Temperature  ... 
Ditto       ditto        Min.        ditto, 
Mean  daily  range  of  the  Temperature  during  the  month,... 


87.0 
105.8 
71.7 
34.1 
96.1 
79.6 
16.6 


Mean  Wet  Bulb  Thermometer  fiNT  the  month,   ...            ...            ..»  80.7 

Mean  Dry  Bulb  Thermometer  aboTe  Mean  Wet  Bulb  Thermometer,  6.3 

Computed  Mean  Dew-point  for  the  month,         ...            ...            ...  76.9 

3iean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point. ...  10.1 

Inches. 


Elastic  force  of  Vapour  for  the  month, 


0.908 


Troy  grains. 


Mean  Weight  of  Yapour  for  the  month  ...  ...  ...      9.66 

Additional  Weight  of  Vapour  required  for  complete  saturation,  ...      3.63 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0.73 


Inches. 

Bained  9  days, — Max.  fall  of  rain  during  24  hours  ...  ...     0.88 

Total  amount  of  rain  during  the  month,  ...  ...  ...      2.66 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month.        ...  ...  ...  ...  ...       1.86 

Prevailing  direction  of  the  Wind,  ...  S.  &  8.  S.  W.  &  S.  S.  E. 
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Abslract  of  lie  Re9ulU  of  ike  Hourly  Meteorological  OUervatunu 

taken  at  the  Surveyor  GeneraVi  Office,  Calcutta, 

in  the  month  of  June  1866. 

Latitude  22°  38'  r  North.    Lon^tude  88°  20'  8^  East. 
Height  of  the  Cistern  of  the  Standard  Barometer  above  the  sea  level,  18-11  feet. 

Daily  Means,  &c.  of  the  Observations  and  of  the  Hjgrometrical  elements 

dependent  thereon. 


1% 

Bange  of  the  Barometer 

^i 

Bange  of  the  Temnera- 
ture  during  the  day. 

5  »*s 

during  the  day. 

ft 

Date. 

1 

Meai 
the 
at  3 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

o 

1 

29.610 

29.662 

29.648 

0.114 

89«9 

99.2 

83.0 

16.2 

2 

.629 

.682 

.567 

.126 

87.4 

98.0 

79.6 

18.4 

3 

.626 

.678 

.666 

.123 

87.8 

98.4 

79.2 

19.2 

4 

.693 

.647 

.480 

.167 

88.9 

98.2 

81.4 

16.8 

6 

.671 

'628 

.499 

.129 

90.2 

98.4 

83.4 

15.0 

6 

.609 

.667 

.404 

.163 

90.4 

98.6 

84.0 

14.6 

7 

.494 

.661 

.431 

.120 

91.1 

99.8 

84.2 

16.6 

8 

.661 

.612 

.479 

.133 

91.4 

101.6 

83.6 

18.0 

9 

.670 

.622 

.497 

.126 

90.6 

97.8 

82.0 

15.8 

10 

.646 

.621 

.447 

.174 

89.6 

98.6 

76.2 

22.4 

11 

.603 

.673 

.423 

.160 

88.3 

96.9 

80.2 

16.6 

12 

.499 

.660 

.426 

.126 

89.1 

95.6 

86.4 

10.2 

13 

.632' 

.604 

.462 

.142 

89.4 

98.4 

83.0 

16.4 

14 

.638 

.696 

.460 

.146 

89.9 

98.2 

84.6 

13.6 

16 

.492 

.641 

.440 

.104 

83.4 

86.6 

80.8 

6.7 

16 

.494 

.633 

.413 

.090 

83.3 

87.3 

79.6 

7.7 

17 

.616 

.671 

.461 

.120 

82.2 

85.0 

79.6 

6.4 

18 

.631 

.676 

.476 

.099 

82.9 

87.2 

78.4 

8.8 

19 

.603 

.663 

.436 

.127 

82.7 

86.8 

80.0 

6.8 

20 

.426 

.486 

.360 

.136 

84.3 

89.0 

81.8 

7.2 

21 

.376 

.416 

.319 

.097 

80.9 

82.4 

79.0 

8.4 

82 

.429 

.619 

.366 

.154 

82.1 

89.2 

79.0 

10.2 

23 

.602 

.657 

.446 

.111 

83.3 

90.8 

79.4 

11.4 

24 

.483 

.646 

.408 

.137 

82.9 

87.8 

79.6 

8.2 

26 

.441 

.489 

.380 

.109 

85.7 

91.2 

81.8 

9.4 

26 

.431 

.477 

.376 

.101 

86.3 

89.5 

81.2 

8.3 

27 

.466 

.620 

.416 

.105 

83.3 

86.1 

80.6 

4.5 

28 

.614 

.579 

.462 

.127 

84.1 

88.6 

82.0 

6.6 

29 

.673 

.637 

.603 

.134 

87.2 

93.4 

83.4 

10.0 

30 

.607 

.667 

.660 

.107 

83.9 

87.4 

81.8 

6.6 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived,  from  the  hourly  observations,  made  during 
the  day. 


.  \!e(euriif{y  ha  I  Otisemi  tiuait. 


Abttraei  of  Ike  Seaullt  of  He  Jfourly  Meieoroloffical  Ob»ervaiio)u 

taken  at  the  Survei/or  GeBtral't  OJiee,  Calcutta, 

ix  the  month  of  June  1866. 


Duly  Ueana.  kc.  of  the  Obaeirations  and  of  the  Hfgron>etrii«l  elementa 
dependent  thereon. — (ContinnedJ 


1 

1 

1 

i 

1 

ll 

ill 

m 

HtU. 

n 

5 

1 

c2 

III 

< 

m 

o 

o 

Inches. 

T.gr. 

T.gr. 

77.6 

12.3 

0.928 

9.83 

4.63 

0.68 

76.7 

107 

.902 

.68 

3.87 

71 

76.9 

10.9 

.908 

.64 

4.04 

71 

79.0 

9.9 

.970 

10.29 

3,75 

73 

79.8 

10.4 

.995 

.64 

4.05 

78 

78.7 

11.7 

.961 

.16 

.51 

69 

79.9 

11.2 

.998 

.54 

.43 

70 

78.9 

12.5 

.967 

.20 

.90 

es 

78.2 

12.3 

.946 

.00 

.72 

68 

78.1 

11.4 

.943 

.00 

.29 

70 

77.6 

10.7 

.928 

9.95 

3.95 

71 

79,7 

9.4 

10.53 

.79 

78 

79,2 

10.2 

.976 

.35 

.90 

73 

77.7 

12.2 

.931 

9.86 

4,60 

68 

78-6 

4.8 

.958 

10.28 

86 

77,9 

5.4 

.937 

.06 

^87 

84 

77.9 

4.3 

.937 

.08 

.46 

87 

77.1 

6.8 

.913 

fl.ao 

.99 

83 

79,0 

3.7 

.970 

10.42 

.30 

89 

78.0 

6.3 

.940 

.07 

2.21 

83 

77.3 

3.6 

.919 

9,90 

1.20 

89 

78.* 

3.7 

.953 

10.23 

.28 

89 

78.1 

4.9 

.952 

.21 

.72 

86 

77.3 

5.1 

.934 

.03 

.76 

85 

76.5 

9.2 

.896 

9.57 

3.:i3 

75 

8.3 

.910 

,73 

2.91 

77 

79.7 

3.6 

.992 

10.63 

1.30 

89 

80.0 

4.1 

1.001 

.73 

.49 

88 

77.:i 

9.9 

0,919 

9.78 

3.59 

73 

76.9 

7.0 

.908 

.72 

2.41 

80 

All  the  Ujrgrometricd  elmueata  are  computed  by  the  Greenwich  Com^Mit4. 
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Abatraet  of  tke  RemdU  of  ike  Hourly  Meteorological  Obsetvatiout 

taken  at  the  Surveyor  GeneraPs  Office,  Calcutta^ 

in  tke  montk  if  June  1866. 


HofU'lj  Means,  Ac.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


Hotir. 


o  <s 


o 

30 


"^ 


Eange  of  the  Barometer 

for  each  hour  during 

the  month. 


Max. 


Min. 


Diff: 


15^ 


Eange  of  the  Tempera- 
ture for  each  hour 
during   the  month. 


Max. 


Mid- 
night. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 


Koon. 

1 
:2 
.3 

4 

5 

6 

7 
?8 

9 
10 
11 


Min. 


Diff. 


Inches. 

Inches. 

Inches* 

Inches. 

o 

o 

.o 

20.532 

29.646 

29,407 

0.239 

83.4 

a7.2 

79.2 

.518 

,630 

.397 

.233 

83.2 

87.0 

79.2 

.507 

.621 

.383 

.238 

83.0 

87.0 

79.2 

.600 

.633 

.367 

.266 

82.8 

86.8 

78.8 

.497 

.641 

.365 

.276 

82,7 

86.8 

78.4 

.607 

.644 

.366 

,279 

82.7 

86.4 

78.8 

.524 

.651 

.379 

.272 

82.7 

86.6 

79.0 

.639 

.664 

.397 

.267 

83.7 

88.0 

80.0 

.563 

.678 

.397 

.281 

86.2 

90.8 

80.6 

.561 

.676 

.396 

.280 

86.9 

95.0 

81.0 

.561 

.682 

.394 

.288 

88.6 

97.2 

80.4 

.552 

.676 

.379 

.297 

89.8 

98.6 

80.6 

.539 

.651 

.362 

.289 

90.9 

100.6 

81.3 

.520 

.632 

.362 

.280 

91.6 

101.6 

82.4 

.499 

.61« 

.339 

.279 

91.9 

101.2 

81.6 

.481 

.679 

.329 

.260 

91.9 

101.0 

80.8 

.463 

.565 

.319 

.246 

.91.0 

100.2 

80.4 

.469 

.652 

.323 

.329 

.90.0 

98.2 

81.0 

.47^ 

.578 

.343 

.285 

88/2 

96.2 

81.4 

.500 

.601 

.362 

.289 

«.9 

92.7 

76.2 

:520 

.614 

.382 

.232 

85.1 

90.8 

79.4 

.538 

.656 

401 

.255 

84.4 

89.8 

79.0 

.549 

.661 

.411 

.240 

83.9 

88.4 

79.2 

.547 

* 

.656 

.416 

.240 

83.5 

87.8 

79.4 

8.0 

7.8 

7.8 

8.0 

8.4 

1.^ 

7.6 

8.0 

10.2 

14.0 

16.8 

18.0 


19.3 
19.2 
19.6 
20.2 
19.8 
17.2 
13.8 
16.5 
11.4 
10.8 
9.2 
8.4 


The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived  from  the  observations  made  at  the  several 
hours  during  the  month. 


MeUorolnjical  Obteroatmu. 


Mttraei  of  the  Setuttt  iif  tie  Sourly  Meteorologieal  Observations 

taie*  at-  the  Surveyor  General' t  Clffiee,  Calettita, 

w  tie  monii  of  June  186S. 


Hoar)]'  If  MM,  Ao.  of  the  ObMrra.tic»M  uid  of  the  HjgrMitetric*]  Aaaentm 
dependent  thereon. — (ContimMed.) 


Sow. 

1 

1 

1 

1 

•s 

1 

i 

ill 

it 

•4  8  J 
III 

All  the  HygTometricftl  elementa  ue  computed  by  the  Greenirich  Constant*. 


Meiearotoffieal  Oiservatious, 
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AMraet  of  tie  SesulU  of  the  Hourly  Meteorological  Ohervations 
taken  at  tie  Surveyor  GeneraPs  Office,  Calcutta, 
in  tie  month  of  June  1866. 
Solar  Badiation,  Weather,  Ac. 


^ 

p 


J 


Preyailing 

direction  of  the 

Wind. 


General  aspect  of  the  Skj. 


3 


6 

7 
8 


9 


10 


11 


12 


13 


14 


o 
136.0 


132.0 


137.0 
136.0 


130.0 


130.0 
132.0 


135.0 


128.0 


126.0 


128.0 


136.0 


131.0 


Inches 


0.32 


0.16 


0.24 


S.  &  S.  S.  £. 


S.  S.  £.  A  S* 


8.  ft  8.  E. 
8.  bj  £.  ft  8. 


8.  ft  8.  8.  W. 


8.  8.  W.  ft  8. 

8.  S.  £.  ft  S. 

8.  bj  £.  ft  yariable 


8.  W.  ft  8. 


8.  ft  8.  8.  £• 


x).  ft  8.  S.  £• 


E.  8.  E.  ft  yariable. 


E.  N.  E.  ft  8.  ft  E. 


£.  8.  E.  ft  8.  E. 


0.80 


2.00 


L26 

6.00 

1.26 


4.26 
2.00 


3.00 


3.00 


23.00 


0.26 


0.30 


0.60 


0.60 


Clear  to  6  ▲.  m.  8catd.  ^i  to  9 
A.  M.  8catd.  Vii  to  4  p.  m. 
Clear  afterwards. 

Clear  to  6  ▲.  m.  Scatd  ^i  to  4 
p.  M.  Overcast  afterwards. 
Thunder  ft  Lightning  at  6, 7 
ft9  p.  M.  Eain  mm  6  to  9  p.  M. 

Overcast  to  6  a.  m.  \i  to  6  P.  M. 
Clear  afterwards. 

\i  to  10  A.  M.  clear  to  3  P.  M. 
Overcast  afterwards.  Light- 
ning to  the  E.  at  9  p.  M. 

Scatd.  \i  to  11  A.  M.  Scatd.  '^i 
to  6  p.  M.  Overcast  afterwards. 
Lightning  to  the  N  at  7  ft  8 
p.  M. 

Clouds  of  various  kinds.  Thin 
rain  at  9.  p.  m. 

Clear  to  3  a.  m.  Scatd.  v i  to  6 
p.  M.  Vi  ft  \/v.i  afterword^ 

Vi  to  6  A.  M.  Thin  clouds  to  10 
A.  M .  Clear  to  6  p.  m.  Over- 
cast  aftierwards.  Lightning 
to  N.  E.  at  8  ft  9  p.  m.  Thun- 
der at  8  p.  M.  Light  rain  at 
10  ft  11  p.  M. 

Overcast  to  3  a.  M.  Scatd.  ^i 
ft  Vsi  to  6  P.  M.  Overcast 
afterwards.  Lightninff  at  8  ft 
10  p.  M.  Thunder  at  10  p.  m. 
Bain  at  9  p.  m. 

Overcast  to  4  a.  m.  Scatd.  ^i  ft 
Vi  to  6  p.  M.  Overcast  after* 
wards.  Bain  from  7  to  9  p.  M. 

Scatd.  \i  to  v_i  to  10  a.  m.  '^i 
to  7  P.  M.  Overcast  afterwards. 
Lightning  to  the  N.  at  8  p.  m. 

Overcast  to  8  a.  m.  W  to  7  p.  m . 
Clear  afterwards.  Thunder  at 
3  p.  M.  Thin  rain  from  7  to  3 
A.  M.  ft  at  3  p.  M. 

Clear  to  4  a.  m.  \  i  to  8  a.  m. 
Scatd.  "^i  afterwards i  Light* 
ning  to  the  N.  E.at  9ft  10  p.m» 

Overcast  to  3  a.  m.  Scatd.  "i  to 
7p.m.  Clear  afterwardsXight- 
ning  to  the  N.  at  1  a.  m. 
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Meteorological  ObservaHoHe. 


AMraet  of  the  BeiulU  ^  the  Hourly  Meteorological   ObeervationM 

taken  at  the  8urf>eyor   GeneraPe  Office,  Calcutta^ 

in  the  month  of  June  1866. 

Solar  Eadiatlon,  Weather,  &c. 


s 


i^ 


-**  o 

q  »  >: 


Prevailing 

direction  of  tlie 

Wind. 


16 

0 

•  ■  • 

16 

■  •  • 

17 

•  •  ■ 

18 

•  •  ■ 

19 

■  •  ■ 

.20 

■  •  t 

21 

•  •  • 

.22 

• 

• « * 

.23 

121.0 

:24. 

•  •  • 

^5 

117.0 

26 

117.8 

27 

•  •  • 

28 

•  •  • 

29 

126.0 

do 

*  •  • 

inches 
0.38 


0.18 


0.53 


0.23 


I 


96 
0.68 


2.41 


0.28 


C  S.  £.  &  £. 


S.  £.  &  £.  by  S. 
SE&SSE&SbyE 

S.S.E.&S.S.W.&W. 

w.  &  s.  w. 
w.  s.  w. 

W.  by  S.  &W.N.W. 
W.  N.  W.  &  S. 

s.  s.  w.  &  w. 


0.64 


0.12 


W.byS.&W.S.W. 

W.S.W.&W.byS. 

S.  W.  <&  W.  N.  W. 

W.  S.W.  &  N.N.W. 
W.  8.  W.  &  S.  W. 
W.byS.&N.N.W. 

W.  by  N.  &  variable 


as 


Greneral  aspect  of  the  8ky. 


lb    , 

0.80  Clear  to  4  i..  m.  W  to  11  a.  x. 
Overcast  afterwards.  Thun- 
der at  1  p.  M.  Eain  at  6  &  9 
A.  M.  &  from  1  to  5  p.  M. 

0.80  Clear  to  3  a.  x.  Overcast  after- 
wards. Thunder  at  7  a.  x.  Sain 
at5,  6&  7  a.  X.  <&at  2p.  x. 

0.90  Overcast. Light  rain  from  2  to 9 
A.  X.  &  at  1  and  2  p.  x.  Light- 
ning at  2,  3,  &  4  A.  X.  Thun- 
der at  2  &  11  A.  X. 

0.60  \i  &  W  to  7  P.  X.  Overcast 
afterwards.Li  ght  rain  at  1 1  A.x. 

0.40  Overcast.  Light  rain  after  inter- 
val s. 

0.40  Overcast.  Thin  rain  at  3  a.  x. 
&  from  7  to  11  P.  x. 

0. 60  Overcast.  Light  rain  after  inter- 
vals. 

0.80  Overcast  to  6  a.  x.  V>i  &  ^i  to 
1  p.  X.  Overcast  to  7p.  x.  Clear 
afterwards.  £ainat3, 4&7  P.  x. 

0.80  "i  to  3  A.  x.Overcast  to  1 1  a.  x. 
^i  to  4  p.  X.  Overcast  after- 
wards. Bain  at  6  <&  from  8  to 
lip.  X. Thunder &, Lightning 
at  8  &  9  P.  X. 

0.80  Overcast  nearly  the  whole  day- 
Light  rain  from  6  to  1 1  a.  x. 

0.40  Clearto6A.  X.  \ito9A.M.^ito 
3  p.  M.  Overcast  afterwards. 
Slight  rain  between  2  &  3  p.x. 

0.40  "^i  &  W  to  6  p.  M.  Overcast  af- 
terwards. Slight  rain  at  3, 10, 

6  1 1  p.  M. 

1.26   Overcast  rain  at  1,  4,  5  &  from 

7  to  9  A.  M.  &  at  8  p.  M. 

0.60   Overcast.  Slight  rain  at  6,  K)  & 

1 1  A.  M. 

0.50  Vi  to  3  A.  M.  Overcast  to.7  a.  «. 

W  &  ^i  to  6  p.  M.  Overcast 

afterwards. 
0.50  Overcast  to  Noon. Vi,  to  6  p.  v. 

Thin  clouds  afterwards.  Bain 

at  6  &  7  A.  M. 


M  Cirri,  —  i  Strati,^i  Cumuli, ^^i  Cirro-strati,  -^i  Cumolo  8trati,^^i  Nimbi, 
■^i  Cirro  cumuli. 
*FeU  from  7  p.  m.  of  the  20th  to  10  p.  m.  of  the  21st. 


Mefeoroingical  Ot^erva  fions. 
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AMract  of  the  BesulU  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  Calcutta,  in  the 

month   of  June  1866. 

Monthly  Bbsults. 


Mean  height  of  the  Barometer  for  the  month, ... 

Max.  heigiit  of  the  Barometer  occurred  at  10  a.  m.  on  the  2nd, 

Min.  height  of  the  Barometer  occurred  at  4  p.  M.  on  the  2l8t, 

jLxireme  range  of  the  Barometer  during  the  month, 

Mean  of  the  daily  Max.  PresRures, 

Ditto        ditto       Min.        ditto 
Mean  daily  range  of  the  Barometer  during  the  month,   . . . 


Inches. 

29.518 
29.682 
29.319 

0.363 
29.575 
29.449 

0.126 


Mean  Dry  Bulb  Thermometer  for  the  month, 
Max.  Temperature  occurred  at  1  p.  m.  on  the  8th 
Min.  Temperature  occurred  at  7  p.  m.  on  the  10th  ... 
Extreme  range  of  the  Temperature  during  the  month, 
Mean  of  the  daily  Max.  Temperature  ... 

Ditto       ditto        Min.        cutto, 
Mean  daily  range  of  the  Temperature  during  the  month,... 


86.4 
101.6 
76.2 
25.4 
92.8 
81.3 
11.5 


Mean  Wet  Bulb  Thermometer  for  the  month,   ...            ...            ...  81 .4 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer,  5.0 

Computed  Mean  Dew-point  for  the  month,         ...             ...            ...  77.9 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point.  ...  8.5 

Inches. 


Mean  Elastic  force  of  Vapour  for  the  month, 


0.937 


Troy  grains. 


Mean  Weight  of  Vapour  for  the  month  ...  ...  ...      9.98 

Additional  Weight  oi   Vapour  required  for  complete  saturation,  ...       3.08 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0.76 


Inches. 

Eained  21  days, — Max.  fall  of  rain  during  24  hours         ...  ...      2.41 

Total  amount  of  rain  during  the  month,  ...  ...  ...      7.02 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo« 
meter  daring  the  month.        ...  ...  ...  ...  ...       6.25 

Prevailing  direction  of  the  Wind,        ...  S.  S.  E.  &  S.  &  W.  8.  W. 


Meleoroloi/iciil  Otntertutivn*. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 

taken  at  the  Survetfor  Generates  Office,  Calcutta^ 

in  the  month  of  July  1866. 

Latitude  22°  33'  V  North.    Longitude  88°  20'  iAT  East. 
Height  of  the  Cistern  of  the  Standard  Barometer  ahove  the  sea  level,  l&ll  feet. 

Daily  Means,  &c.  of  the  Observations  and  of  the  H  jgrometrical  elements 

dependent  thereon. 
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26 
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27 
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79.2 
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28 
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.668 

.555 

.113 

83.2 

87.6 

80.4 

7.1 

29 

.631 

.691 

.560 

.131 

84.3 

90.2 

79.8 

10.4 

30 

.629 

.673 

.573 

.100 

84.8 

90.8 

80.3 

10.5 

31 

.631 

.668 

.575 

.093 

83.0 

87.8 

80.6        7.2 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived,  from  the  hourly  observations,  made  during 
the  day. 
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MeUcfologieal  Mtervatimu. 


Abstfact  of  He  BesuUs  of  tie  Hourly  Meteorological  Obeervatume 

taken  at  the  Surveyor  OeneraPs  Office,  Calcutta, 

iu  tie  month  of  July  1866. 


Daily  Means,  &c.  of  the  Observations  and  of  the  Hjgrometrical  elements 

dependent  thereon. — (Continued,) 
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Meieorologieal  OhiervatioM. 
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Ahstraei  of  tke  Eesulis  <yf  ike  H(mrly  Meteorological  Obiervatiout 

taken  at  the  Surveyor  GeneraVe  Office,  Calcutta, 

in  tke  montk  of  July  1866. 


fionrlj  MetDB,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 
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The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  deriyed  from  the  observations  made  at  the  several 
hours  during  the  month. 


Meteorological  Oiterraiumt. 


Ahitraet  of  the  Seiiiltt  of  (he  Roiirltf  Meieoroloffieal  Obtenations 

iahen  at  the  Surveyor  General't  Office,  Calcutta, 

in  ike  Month   of  July  1866. 

Hourly  M«ani,  &o.  of  the  Obaerrations  and  of  the  Hjgrometrical  el«iiipnt< 
dependent  thereon. — (Conlinued.) 
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All  the  HyKTtnnetrical  elements  are  computed  by  the  Greenwich  Const«nt*. 
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AhHraet  of  the  Besulis  of  the  Hourly  Mefeorologirdl  Observations 
taken  at  the  Surveyor  General's  Office y  Calcutta^ 
in  the  month  of  July  1866. 
Solar  Sadiation,  Weather,  &c. 
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at  2,  5,  8  &  11  A.  H.  &  at  2  & 
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Clear  to  3  a.  M.  W  to  11  a.  m. 
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Light  rain  from  9  to  11  a.  m. 


*Fell  from  1  p.  m.  of  the  Ist  to  4  p.  m.  of  the  2nd. 
t  Do.  5  p.  M.  of  the  2nd.  to  10  a.  m.  of  the  Hrd. 
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Meteorological  Oieervatiom. 


Abstract  of  tie  ResulU  of  tie  Sourly  Meteorological   OboervatioM 

taken  at  the  Surveyor   General's  Office,  Calcutta, 

in  tie  montk  of  July  1866. 

Solar  Badiation,  Weather,  &o. 
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Abetraci  of  the  Results  of  the  Hourly  Meteorologieal  Observations 
taken  at  tie  Survejfor  GeneraPs  Office^  Calcutta,  in  the 

month  of  July  1866. 

Monthly  Bsbults. 


Mean  heigKt  of  the  Barometer  for  the  month,... 

Max.  hei^t  of  the  Barometer  occurred  at  10  a.  x.  on  the  14th, 

Min.  height  of  the  Barometer  occurred  at  3  p.  M.  on  the  9th, 

£xtreme  range  of  the  Barometer  during  the  month, 

Mean  of  the  daily  Max.  Pressures, 

Ditto        ditto       Min.        ditto 
Mean  daily  range  of  the  Barometer  during  the  month,  ».. 


Inches. 

29.587 
29.714, 
29.433 

0.281 
29.637 
29.627 

0.110 


Mean  Dry  Bulb  Thermometer  for  the  month, 
Max.  Temperature  occurred  at  3  p.  m.  on  the  9th 
Min.  Temperature  occurred  at  5  a.  m.  on  the  3rd  ... 
Extreme  range  of  the  Temperature  during  the  month, 
Mean  of  the  daily  Max.  Temperature  ... 

Ditto       ditto        Min.        oitto, 
Mean  daily  range  of  the  Temperature  during  the  month,... 


83.1 
93.2 

74.4 
18.8 
88.0 
79.7 
8.3 


Mean  Wet  Bulb  Thermometer  for  the  month,   ...            ...            ...  80. 1 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer,  3.0 

Computed  Mean  Dew-point  for  the  month,        ...            ...            ...  78.0 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point. ...  5.1 

Inches. 


Mean  Elastic  force  of  Vapour  for  the  month,    ... 


«•• 


0.940 


Troy  grain. 


Mean  Weight  of  Tapour  for  the  month  ...  ...  ...     10.09 

Additional  Weight  of  Vapour  required  for  complete  saturation,  ...       1.77 
Mean  degree  of  nomidity  for  the  month,  complete  saturation  being  unity  0.85 


Inches. 

Rained  26  days,— -Max.  fall  of  rain  during  24  hours         •••  ...     3.43 

Total  amount  of  rain  during  the  month,  ...  ...  ...    13.48 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month.       ...  ...         ...  ...  ...    1%M 

PreTBiling  direction  of  the  Wind,         ...  S.  k  S.  S.  E.  3l  S.  E. 
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Meteorological   Oieervations, 
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Abslract  of  the  Befits  of  the  Hourly  Meteorological  ObservatioM 

taken  at  the  Surveyor  Generals  Office,  Calcutta^ 

in  the  month  of  August  18G6. 

Latitude  W  33'  V  North.    Longitude  88°  20'  W  East. 
Height  of  the  Cistern  of  the  Standard  Barometer  above  the  sea  level,  18.11  feet. 

Daily  Means,  &,c.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


Eange  of  the  Barometer 

Eange  ( 

of  T  mpera- 

during  the  day. 

Pi 

ture  during  the 

day. 

Date. 

d^22 

c  ^ 

S  o^ 

Max. 

Min. 

Diff. 

§J 

Max. 

Min. 

Diff. 

is^ 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

1 

29.686 

29.625 

29.520 

0.105 

83.2 

89.6 

80.4 

9.2 

2 

.614 

.695 

.541 

.151 

80.7 

83.2 

78.2 

5.0 

3 

.730 

.809 

.683 

.126 

80.4 

83.6 

79.2 

4.4 

4 

.739 

.777 

.677 

.100 

80.0 

82.7 

79.0 

3.7 

5 

.680 

•742 

.616 

.126 

81.5 

81.8 

79.4 

6.4 

6 

.640 

.655 

.412 

.213 

82.2 

86.0 

79.8 

6.2 

7 

.390 

.449 

.332 

.117 

81.2 

85.4 

79.2 

6.2 

6 

.414 

.499 

.369 

.130 

80.9 

85.2 

78.2 

7.0 

9 

.644 

.630 

.475 

.165 

83.6 

89.7 

78.8 

10.9 

10 

.693 

.631 

.524 

.107 

84.3 

90.8 

80.7 

10.1 

11 

.657 

.613 

.474 

.139 

84.6 

89.2 

81.8 

7.4 

12 

.601 

.651 

.426 

.125 

83.6 

89.4 

80.4 

9.0 

13 

.642 

.695 

.489 

.106 

83.0 

87.6 

79.8 

7.8 

14 

.697 

.639 

.541 

.098 

83.3 

87.4 

80.0 

7.4 

15 

.617 

.651 

.660 

.091 

83.4 

89.6 

80.2 

9.4 

16 

.689 

.681 

.531 

.100 

82.4 

86.0 

78.8 

7.2 

17 

.663 

.623 

.484 

.139 

83.5 

87.8 

80.2 

7.6 

18 

.625 

.672 

.452 

.120 

82.6 

86.7 

80.5 

6.2 

19 

.605 

.647 

.412 

.105 

83.8 

88.3 

80.2 

8.1 

20 

.609 

.661 

.465 

.096 

83.2 

85.6 

81.6 

4.1 

21 

.648 

.607 

.495 

.112 

82.0 

85.2 

79.6 

6.6 

22 

.678 

.634 

.515 

.119 

83.7 

89.4 

79.4 

10.0 

23 

.562 

.615 

.475 

.140 

84.6 

90.4 

80.4 

10.0 

24 

.568 

.613 

.485 

.128 

85.0 

iJ(i.8 

81.4 

9.4 

26 

.686 

.645 

.615 

.130 

84.3 

89.8 

81.8 

8.0 

26 

.606 

.657 

.547 

.110 

83.6 

88.4 

80.6 

7.8 

27 

.607 

.649 

.650 

.099 

82.3 

88.4 

80.3 

8.1 

28 

.682 

.636 

.611 

.125 

82.0 

86.0 

77.4 

8.6 

29 

.670 

.739 

.615 

.124 

81.9 

85.8 

78.6 

7.2 

80 

.754 

.822 

.691 

.131 

81.1 

90.0 

79.0 

11,0 

31 

.723 

.787 

.639 

.148 

86.2 

91.8 

81.4 

10.4 

1 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wot  Bulb 
Thermometer  Means  are  derived,  from  the  hourly  observations,  made  during 
the  day. 


Meieorologk-ol  Oitervatiotu. 


Aditraci  of  the  RetulU  of  the  Hourly  Meteorological  Ob»eTvationt 

taken  at  the  Surveyor  General's  Office,  Calcutta, 

in  tie  month  of  August  1866. 


D^Iy  Means,  &c.  of  the  ObserrBtions  and  of  the  HygrometricKl  eieanenim 
dependent  diereon. — (Continued^} 


Dsto. 

1 
1 

1 

i 
1 

1 
1 

=S 

ill 

If 

1' 

1 

it 

3 

^■9 

•< 

0 

0 

Inches. 

T.gr. 

T-gr. 

77.4 

5.8 

0.922 

9.89  1 

1  2.00 

78.0 

2.7 

.940 

10.13  1 

1  0.91 

78.0 

2.4 

.940 

.15  ■ 

■     .79 

77.4 

2.6 

.922 

9.96 

.68 

78.6 

2.9 

.968 

10.32 

.99 

78.5 

3.7 

.965 

.27 

1.27 

77.8 

8.* 

.934 

.07 

.14 

77.7 

3.2 

.831 

.04 

.06 

77.6 

6.0 

.928 

9.86 

2.08 

78.6 

5.8 

.966 

10.23 

.05 

79.0 

5.6 

.970 

.87 

.02 

77.5 

6.1 

.926 

9.92 

.11 

77.7 

6.3 

.931 

10.00 

1.82 

78.2 

6.1 

.946 

.16 

.78 

78.3 

5.1 

.949 

.18 

.78 

78.0 

4.4 

.940 

.11 

.60 

78.1 

6.4 

.943 

.12 

.88 

77.7 

4.9 

.931 

.00 

.68 

79.0 

4.8 

.970 

.40 

.70 

80.3 

2.9 

1.011 

.84 

.06 

78.9 

3.1 

0.967 

.41 

.06 

78.8 

4.9 

.964 

.34 

.73 

78.8 

6.8 

.964 

.31 

2.08 

78,7 

6.3 

.961 

.29 

J4 

78.2 

6.1 

.946 

.18 

.16 

78.2 

6.4 

.946 

.16 

1.88 

78.2 

4.1 

.946 

.17 

,    .41 

28 

79!* 

2.i 

77.6 

4.4 

.928 

9.99 

.    .48 

29 

79.8 

2.1 

78.3 

3.6 

.949 

10.20 

.34 

30 

80.6 

3.6 

78.1 

6.0 

.943 

.10 

2.11 

31 

82.1 

4.1 

79.2 

7.0 

.976 

.41 

.68 

AU  the  Hygrometriul  elements  are  computed  by  the  Greeawich  Coiutaftta. 
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Abstract  of  the  Remits  of  the  Hourly  Meteorological  Observations 

taken  at  the  Surveyor  GeneraPs  Office^  Calcutta^ 

in  the  month  of  August  1866. 


Hourly  Means,  Ac.  of  the  Observations  and  of  the  Hygrwnetrical  elements 

dependent  thereon. 


Hour. 


Bange  of  the  Sarometer 

for  each  hour  during 

the  month. 


Max. 


Min. 


Diff. 


Mid- 
night. 

1 

2 

% 

4 

5 

6 

7 

8 

9 
10 
11 


Koon. 

1 

2 

3 

4 

6 

6 

7 

8 

9 
10 
11 


Bange  of  the  Tempera- 
ture for  each  hour 
during  the  month. 


Max. 


Inches. 

Inches. 

Inches. 

Inches. 

0 

29.601 

29.760 

29.399 

0.361 

8L3 

.689 

.761 

.389 

.362 

80.9 

.680 

.744 

.379 

.3(55 

80.7 

.670 

.738 

.372 

.366 

80.6 

.666 

.741 

.368 

.373 

80.2 

.674 

.760 

.378 

.372 

80.1 

.688 

.771 

.378 

.393 

80.3 

.603 

.801 

.398 

.408 

81.0 

.616 

.809 

.411 

.398 

82.0 

.626 

.816 

.424 

.392 

83.6 

.629 

.822 

-432 

.390 

84.7 

.618 

.812 

.408 

.404 

86.1 

.603 

.796 

.384 

.412 

86.7 

.683 

.766 

.378 

.388 

86.1 

.660 

.733 

.368 

.380 

85.8 

.640 

.713 

.339 

.374 

86.8 

.626 

.694 

.332 

.362 

85.7 

.627 

.693 

.343 

.350 

86.0 

.640 

.713 

.366 

.358 

83.8 

.668 

.723 

.367 

.366 

83.1 

.683 

.748 

.388 

.360 

82.6 

.604 

.768 

.400 

.368 

82.2 

.617 

.809 

.411 

.398 

81.9 

.613 

.767 

.416 

.362 

81.6 

83.7 
83.8 
83.0 
82.6 
82.2 
81.8 
82.4 
83.2 
84.8 
87.0 
88.4 
89.6 


90.4 
91.0 
91.2 
90.8 
91.0 
91.8 
89.7 
87.7 
86.4 
86.6 
84.8 
84.4 


Min. 


79.0 
79.2 
79.2 
78.9 
78.2 
77.4 
77.8 
78.8 
79.0 
79.6 
79.2 
80.5 


81.4 
81.2 
79.2 
79.4 
79.6 
80.0 
79.6 
79.2 
79.6 
79.6 
79.6 
79.2 


Difr. 


4.7 
4.6 
3.8 
3.7 
4.0 
4.4 
4.6 
4.4 
5.8 
7.4 
9.2 
9.1 


9.0 

9.8 

12.0 

11.4 

11.4 

11.8 

10.1 

8.6 

6.8 

6.0 

6.2 

6.2 


The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived  from  the  obserrations  made  at  the  several 
lioura  dmring  the  month. 


Mf feoiofoyii-al  Ohgervatwtii. 


Abstract  of  the  Resnlig  nf  the  Honrli/  Meteorological  OhseTvalton* 
iaken  at  tie  Siirrei/or  Qeneral't  Office,  Calcutta, 
in  the  month  of  Angutt  1866. 


Honrlj  Ifpans,  &.Q.  of  the  Obserrations  and  of  the  Hfgrometrical  elements 

deppndeut   tlierpon. — (Continued.) 


i 

1 

1 

i 

Hoor. 

1 

1 

ft 

1 

1. 

"J 

^1 

1 
1- 

i 

i-^ 

Si 

S5 

1  pi  lift 

AJl  the  Hjgrometrical  elrmentB  are  computed  bj  the  Greenwich  Coostukta. 
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AMraei  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  Calcutta ^ 
in  the  month  of  August  1866, 
Solar  BadiatioD,  Weather,  <kc. 


I 
P 


Si 


2 
3 


6 


7 
8 


9 


10 


11 


12 


13 


14 


16 


o 
126.0 


130.0 


125.0 


126.0 


124.0 


130.6 


131.0 


Si's 
o  «>  I 

a  4i>  <H 


^ 


lO 


Prevailing 

direction  %f  the 

Wind. 


.   T3 

.C4-I 


General  aspect  of  the  Skj. 


Inches 
0.34 


0-43 
0.67 


1.56 


0.21 


£.  N.  !E.  &  £. 

£.  S.  £.  <&  £. 

E.  S.  E.  &S.  hy  E. 

S.  S.  E.  &  S.  by  E. 
W.N.W.  &  S.  S.  E 


0.44 


0.68 
0.18 


N.  N.  E. 


K  N.  E.  &  E.  S.E. 
E.  o.  E.  &  S.  S.  E. 


0.12  S.  S.  E.  AS.  E. 


S.S.E.&S.E.&SSW. 


S.  S*  W.  &  variable 
&  S.  by  E. 


0.25 


0.17 


0.14 


S.  E.  &  S. 


S.  S.E.&E.  byS. 


S.  E.  A  S.  by  E. 


S.  S.  E.  A  S.  E. 


0.50 


0.80 
0.75 


0.75 


0.40 


0.50 


2.12 


Vsi  nearly  the  whole  day.  Rain 
between  11  A  Noon  A  be- 
tween 5  A  6  p.  M. 

Overcast.  Rain  constantly. 

Overcast.  Rain  at  2,  5,  7,  9,  A 
10  ▲.  M.  A  from  1  to  3  P.  M. 
Thunder  at  8  ▲.  m. 

Overcast.  Rain  from  4  a.  M.  to 

5  P.  M.  Thunder  A  Lightning 
at  4  A.  M. 

Clear  to  2  a.  m.  Overcast  to  10 
A.  M.  V>i  to  8  p.  M.  Overcast 
afterwards.  Rain  at  10  a.  m. 
at  2  A  3  P.M.  Thunder  at  2  A 
3  p.  M.  Lightning  at  9  p.  m. 

Overcast  to  11  a.  m.  Vi  to  8  p. 
M.  Overcast  afterwards.  Rain 
at  8  A  11  A.  M.  A  at  2,  6  A  9 
p.  M.  Lightning  at  midnight. 

Overcast.  Rain  constantly. 

Overcast  to  3  p.  M.  ^i  to  6  p. 
M.,  clear  afterwards.  Rain 
from  midnight  to  4  a.  m.  at 
8  A.  M.  A  at  3  p.  M. 

Scatd.  ^i  to  5  p.  m.  clear  af- 
terwards. Rain  at  4,  6  A  11 
A.  M.  A  between  4  A  5  p.  m. 

Clear  to  7  a.  m.  Scatd.  '^i  to  8 
p.  M.  clear  afterwards.  Light 
rain  at  5  p.  m. 

Clear  to  2  a.  M.  V>i  to  7  P.  M. 
clear  afterwards.  Light  rain 
between  Noon  A  1  p.  M.  A  at 

6  p.  M. 

Clear  to  4  a.  m.  Scuds  from  E 

to  11  A.  M.  Scatd.  ^i  to  8  p. 

M.  clear  afterwards.  Rain  at 

7,  11  A  Noon. 
Soatd.Xi  A  v_i  to  6  A.  M.  clouds 

of  different  kinds  afterwards. 

Rain   at  9  A  between  11  A 

Noon  A  between  10  A  11  p.m. 
Overcast  to  1 0  a.  m.  W  A  ^i 

to  6  p.  X.  clear  afterwards. 

Slight  rain  at  3  A  4  a.  m. 
Clear  to  3  a.  m.  Vi  afterwards. 

Rain  between  5  A  6  AM  A  at  2  PM . 


Ixii 


Meteorological  Obiervations. 


Abstract  of  the  Results  of  tie  Hourly  Meteorolo^ieal   Observatiotu 

taken  at  the  Surveyor   Generals  Office,  Calcutta, 

in  the  month  of  August  1866. 

Solar  Eadiation,  Weather,  Ac. 


16 


17 
18 


19 


20 

21 

22 

23 
24 

26 

26 


27 


28 


29 

30 
81 


■**    O 

^    ^    U 


Preyailisg 

direction  of  the 

Wind. 


o 

•  •  • 

Inches 

•  ■  • 

t  •  • 
•  ■  • 

•  •  • 

1.36 

•  •  • 

•  •  • 

•  •  • 

0.44 

•  •  • 

0.63 

•  •  • 

133.0 

•  •  • 

•  ■  • 

•  •  • 

•  • « 

0.12 

•  •  • 

0.10 

•  t  • 

0.30 

•  •  • 

0.30 

,    ••• 

3.14 

133.0 

• « • 

134.6 

• .  • 

s.  s.  w. 


S.  S.  W.  &  S.  S.  E. 

s.  s.  w.  &  s.  w. 


S.  S.  W.  &  variable 


W.  &  yariable 

S.  A.  S.  by  W. 

S.  by  E.  A.  S.  S.  E. 

S.  S.  E.  A  8.  by  E. 
£.  &.  E.  S.  E. 

E-  N.  E.  &  E.  S.  E. 

S.E.AE.N.  E. 

E.  Sl  S.  S.  E. 
S.  E.  A  S.  S.  E. 


S.  by  W.  A  yariable. 

S.  A  S.  S.  W. 

S.S.  W.  A  S.  by  W. 


A^,. 


H  O 

Si 

3D_ 

ft" 


u 

I 

o 

o 

eo 

g 


00 


General  aspect  of  the  Sky. 


Overcast  to  3  p.  x.  Vi  to  7  f. 
M.\i  afterwards.  Light  rain, 
at  2  A  9^  A.  M.  A  at  li  p^  v. 

Vi  nearly  the  whole  day. 

Vs«i  to  3  A.  M.  W  to  10  A.  K. 
Overcast  afterwards,  Bain  at 
11  A.  M.  12i  p.  M.  A  from  5  !<► 
11  p.  M. 

Overcast  nearly  the  whole  day. 
Lightning  A  Thunder  at  mid- 
night. Sfight  rain  from  nxid- 
night  to  2  A.  M.  A  at  6  P.  M. 

Overcast  to  4  p.  m.  '^i  A  Vi 
afterwards.  Bain  at  2  A  3  ▲. 
M.  A  at  Noon. 

Overcast  nearly  the  whole  day. 
Bain  from  midnight  to  2  A 
at  5  A  from  7  to  9  a.  m. 

Scatd.  M  to  8  A.  M.  ^i  to  1  p.m. 
Overcast  to  6  P.  M.  Thin, 
clouds  afterwards. 

Vi  to  9  A.  M.  ^i  afterwards. 

\ni  A  '^i  nearly  the  whole  d«y. 
Light,  rain  at  3  p.  M. 

^i  A  Vi  nearly  the  whole  dmy. 
Bain  at  3  A  4  p.  h. 

Scatd.  clouds  to  7  a.  M.  '^i  to 
Noon.  Overcast  at  6  p.  m. 
Scatd.doudsafterwards,  Bain 
at  1  A  4.^  p.  M. 

Scatd.  clouds  to  11  a.  m.  Over- 
cast to  3  p.  M.  Thin  clouds  af- 
terwards, Bain  at  \\\  a.  m. 

Overcast  to  6  a.  m.  W  A  Scuds 
from  E  to  11  A.M.Thin  douda 
to  4  p.  M.  Scatd.  ^i  afterwards. 
Bain  from  2  to6  a.  m.  at  10  a. 
M.  Noon  3i  p.  M.  A  at  lOJp.  m. 

Overcast  to  1  P.  «.  ^i  to-  6  p.  m. 
clear  afterwards,  rain  from  3 
to6  A.M.  at  8  A.M.  A  at  3ip.K. 

^i  to  7  p.  M.  clear  afterwards. 
Light  rain  at  Noon. 

Clear  to  2  a.  x.  Scatd.  ^i  to  6 
p.  M.  clear  afterwards. 


M  Cirri,  —  i  8trati,^i  Cumuli,\^  Cirro-strati,  ^  i  Cumulo  strati, '^^i  Nimbi, 
Vsi  r^:— « !-• 


n  Cirro  cumuli. 
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Abstract  of  tie  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GeneraPs  Office^  Calcutta^  in  the 

month  of  August  1866. 


MOKTHLT   EeSULTS. 


Mean  height  of  the  Barometer  for  the  month,... 

Max.  height  of  the  Barometer  occurred  at  10  a.  u.  on  the  30th, 

Min.  height  of  the  Barometer  occurred  at  4  p.  m.  on  the  7th, 

£xtreme  range  of  the  Barometer  during  the  month, 

Mean  of  the  daily  Max.  Pressures, 

Ditto        ditto       Min.         ditto 
Mean  daily  range  of  the  Barometer  during  the  month*  ... 


Inches. 

.  29.584 
.  29.822 
.  29.332 
.  0.490 
.  29.642 
.  29.519 
.    0.123 


Mean  Dry  Bulh  Thermometer  for  the  month. 
Max.  Temperature  occurred  at  5  p.  m.  on  the    31st, 
Min.  Temperature  occurred  at  5  a.  m.  on  the  28th, 
Extreme  range  of  the  Temperature  during  the  month, 
Mean  of  the  daily  Max.  Temperature  ... 

Ditto       ditto        Min.        oitto, 
Mean  daily  range  of  the  Temperature  during  the  month,.. 


82.9 
91.8 
77.4 
14.4 
87.6 
79.9 
7.7 


Mean  Wet  Bulh  Thermometer  for  the  month,   ...            ...            ...  80.2 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer,  2.7 

Computed  Mean  Dew-point  for  the  month,         ...             ...             ...  78.3 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point. ...  4.6 

Inches. 


Mean  Elastio  force  of  Vapour  for  the  month, 


0.949 


Troy  grain. 


Mean  Weight  of  Vapour  for  the  month  ...  ...    ^        ...     10.18 

Additional  Weight  of  Vapour  required  for  complete  saturation,  ...       1.61 
Mean  degree  of  numidity  for  the  month,  complete  saturation  being  unity  0.86 


Inches. 

Bained  27  days, — Max.  fall  of  rain  during  24  hours         ...  ...      3.14 

Total  amount  of  rain  during  the  month,  ...  ...  ...    11.48 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month.        ...  ...  ...  ...  ...     10.67 

Prevailing  direction  of  the  Wind,  ...  S.  S.  E.  E.  S.  E.  k  S.  by  E. 
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Meteorological    Olservatiom, 


1 


Abslract  of  the  Remits  of  the  Hourly  Meteorological  Oh%ervation% 

taken  at  the  Surveyor  General's  Office,  Calcutta, 

in  the  month  of  September  1866. 

Latitude  22^  33'  V  North.    Longitude  88°  20'  34"  East. 
Height  of  the  Cistern  of  the  Standard  Barometer  above  the  sea  level,  18.11  feet. 

Daily  Means,  &c,  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


Bange  of  the  Barometer 

Dry  Bulb 
mometer. 

Bange  < 

[)f  Tempera- 

during  the  day. 

ture  during  the  day. 

Date. 

fi  ^ 

Mean 
the 
at  3 

Max. 

Min. 

Diff. 

1 

Max. 

Min. 

DifT. 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

1 

29.669 

29.730 

29.582 

O.US 

87.0 

93.2 

82.2 

11.0 

2 

.646 

.716 

.576 

.139 

86.8 

93.0 

82.2 

10.8 

3 

.598 

.669 

.517 

.162 

86.5 

92.0 

82.0 

10.0 

4 

.570 

.627 

.494 

.133 

83.1 

87.2 

80.0 

7.2 

6 

.612 

•683 

.550 

.133 

83.3 

89.4 

79.9 

9.5 

6 

.666 

.726 

.616 

.111 

83.9 

88.4 

80.6 

7.8 

7 

.667 

.726 

.58  i 

.142 

85.7 

90.2 

81.6 

8.6 

8 

.671 

.652 

.473 

.179 

83.5 

89.0 

79.6 

9.4 

9 

.498 

.555 

.4U 

.111 

80.8 

82.8 

79.0 

3.8 

10 

.548 

.607 

.501. 

.103 

83.3 

87.3 

80.2 

7.1 

11 

.626 

.687 

.569 

.118 

83.2 

87.0 

80.6 

6.4 

12 

.615 

.672 

.534 

.138 

84.2 

90.1 

80.5 

9.6 

13 

.638 

.691 

.586 

.105 

84.9 

91.8 

81.8 

10.0 

U 

.642 

.694 

.576 

.119 

84.8 

88.0 

81.8 

6.2 

16 

.679 

.618 

.616 

.103 

85.8 

91.6 

81.8 

9.8 

16 

.679 

.622 

.611 

.111 

81.5 

92.8 

80.2 

12.6 

17 

.699 

.646 

.623 

.122 

82.9 

86.2 

80.2 

6.0 

18 

.643 

.724 

.576 

.148 

82.9 

86.8 

79.8 

7.0 

19 

.730 

.786 

.674 

.112 

83.2 

89.0 

80.6 

8.4 

20 

.741 

.797 

.681 

.116 

82.6 

87.6 

80.4 

7.2 

21 

.712 

.762 

.646 

.117 

82.6 

87.5 

79.0 

8.6 

22 

.763 

.812 

.713 

.099 

84.1 

89.8 

79.6 

10.2 

23 

.802 

.865 

.74^ 

.109 

85.1 

90.8 

80.2  i    10.6 

24 

.773 

.834 

.608 

.136 

81.1 

89.0 

79.0 

10.0 

25 

.729 

.776 

.657 

.119 

82.2 

84.0 

79.2 

4.8 

26 

.731 

.782 

.652 

.130 

83.9 

90.0 

78.0 

12.0 

27 

.767 

.842 

.688 

.15i 

85.4 

91.2 

80.8 

10.4 

28 

.762 

.811 

.676 

.135 

86.2 

91.4 

82.2 

9.2 

29 

.761 

.803 

.676 

.127 

86.6 

93.2 

81.4 

11.8 

^ 

.760 

.831 

.677 

.154 

86.6 

93.6 

81.8 

11.8 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived,  from  the  hourly  observations,  made  during 
the  day. 
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AbHract  of  the  Results  of  the  Hourly  Meteorohgical  Oiservatiotu 

taken  at  the  Surveyor  General's  Office^  Calcuiiaj 

in  the  month  of  September  1866. 


Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. — (Continued,) 


s 

1 

P 

Vapour 
of  air. 

ght  of 
red  for 
ration. 

Date. 

1. 

1 

s 

1 
1 

1 

«2 

rrj  1.^    O 

o  ©  to 

0 

0 

0 

O 

Inches. 

T.  gr. 

T.  gr. 

1 

82.9 

4.1 

80.4 

6.6 

1.014 

10.79 

2.50 

0.81 

2 

82.7 

4.1 

80.2 

6.6 

.008 

.73 

.48 

.81 

8 

82.5 

4.0 

80.1 

6.4 

.006 

.71 

.39 

.82 

4 

80.6 

2.5 

78.8 

4.3 

0.964 

.36 

1.60 

.87 

5 

80.5 

2.8 

78.6 

4.8 

.956 

.25 

.68 

.86 

6 

81.4 

2.5 

79.6 

4.3 

.989 

.60 

.53 

.87 

7 

82.4 

3.3 

80.1 

5.6 

1.005 

.71 

2.'>9 

.84 

8 

80.6 

2.9 

78.6 

4.9 

0.958 

.28 

1.72 

.86 

9 

79.3 

1.5 

78.2 

2.6 

.946 

.19 

0.88 

.92 

10 

80.7 

2.6 

78.9 

4»A 

.967 

.39 

1.54 

.87 

11 

79.1 

4.1 

76.2 

7.0 

.887 

9.52 

2.37 

.80 

12 

80.8 

3.4 

78.4 

5.8 

.952 

10.19 

.05 

.83 

13 

8L.5 

3.4 

79.1 

5.8 

.973 

.40 

.09 

.83 

14 

82.1 

2.7 

80.2 

4.6 

1.008 

.77 

1.69 

.86 

15 

82.1 

3.7 

79.5 

6.3 

0.986 

.53 

2.30 

.82 

16 

81.4 

3.1 

79.2 

5.3 

.976 

.45 

1.90 

.86 

17 

81.0 

1.9 

79.7 

3.2 

.992 

.66 

.13 

.90 

18 

80.5 

2.4 

78.8 

4.1 

.964 

.36 

.43 

.oo 

10 

80.7 

2.5 

78.9 

4.3 

.967 

.39 

.50 

.87 

20 

80.2 

2.3 

78.6 

3.9 

.958 

.30 

.34 

.89 

21 

79.4 

3.2 

77.2 

5.4 

.916 

9.85 

.83 

.84 

22 

80.4 

3.7 

77.8 

6.3 

.934 

10.01 

2.20 

.82 

23 

81.5 

3.6 

79.0 

6.1 

.970 

.37 

.20 

.83 

24 

79.7 

4.4 

76.6 

7.5 

.899 

9.61 

.60 

.79 

25 

79.4 

2.8 

77.4 

4.8 

.922 

.91 

1.63 

.86 

26 

79.3 

4.6 

76.1 

7.8 

.885 

.48 

2.65 

.78 

27 

80.8 

4.6 

77.6 

7.8 

.928 

.91 

.77 

.78 

28 

81.9 

4.3 

78.9 

7.3 

.967 

10.32 

.67 

.79 

29 

81.5 

5.0 

78.5 

8.0 

.955 

.18 

.92 

.78 

30 

81.8 

4.7 

79.0 

7.5 

.970 

.33 

.77 

.79 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constants. 
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Abstracl  of  the  Results  of  the  Hourly  Meteorological  Observations 

taken  at  the  Swveyor  GeneraPs  Office,  Calcutta^ 

in  the  month  of  Sejitember  1866. 


Hourly  Means,  (fee.  of  the  ObserTations  and  of  the  Hjgrometiical  elements 

dependent  thereon. 


Hour. 


O  at 


Eange  of  the  Barometer 

for  each  hour  during 

the  month. 


Max. 


Min. 


Diff. 


pq-S 


Mid- 
night. 

1 

2 

3 

4 

6 

6 

7 

8 

9 
10 
11 


Inches. 


Inches. 


29.681 

29.807 

.672 

.806 

.668 

.800 

.655 

.791 

.648 

.781 

.656 

.798 

.671 

.811 

.687 

.824 

.705 

.846 

.716 

.851 

.718 

.855 

.708 

.846 

Inches. 


29.637 
.519 
.503 
.488 
.469 
.464 
.479 
.499 
.506 
.519 
.523 
.516 


Noon. 

.688 

.836 

1 

.661 

.808 

2 

.633 

.782 

3 

.611 

.769 

4 

.603 

.758 

5 

.604 

.746 

6 

.622 

.760 

7 

.642 

.774 

8 

.666 

.786 

9 

.686 

.801 

10 

.695 

.812 

11 

.690 

.809 

.502 
.481 
.461 
.4i4 
.448 
.456 
.480 
.490 
.519 
.551 
.555 
.550 


Inches. 


0.270 
.286 
.297 
.303 
.312 
.334 
.332 
.325 
.340 
.332 
.332 
.330 


.334 
.327 
.321 
.325 
.310 
.290 
.280 
.284 
.267 
.250 
.257 
.259 


82.2 

82.0 
81.7 
81.4 
81.2 
81.1 
81.0 
82.0 
83.8 
85.3 
86.3 
87.2 


87.8 
88.2 
88.1 
88.2 
87.7 
86.8 
85.2 
81.4 
83.6 
83.0 
82.7 
82.4 


Eange  of  the  Tempera" 
ture  for  each  hour 
during  the  month. 


Max. 


84.6 
84.2 
83.8 
83.2 
83.0 
82.8 
83.0 
84.8 
87.0 
88.2 
90.2 
91.0 


91.2 
92.8 
92.8 
93.6 
93.0 
92.6 
90.7 
89.0 
88.4 
85.8 
85.6 
85.0 


Min. 


79.0 
79.2 

78.8 
78.4 
78.2 
78.0 
78.2 
79.6 
81.3 
81.8 
82.2 
82.2 


80.4 
81.2 
80.0 
80.7 
81.4 
80.2 
80.5 
80.5 
80.4 
80.0 
79.6 
79.2 


Diff. 


5.6 
5.0 
5.0 
4.8 
4.8 
4.8 
4.8 
5.2 
5.7 
6.4 
8.0 
8.8 


10.8 

11.6 

12.8 

12.9 

11.6 

12.4 

10.2 

8.5 

8.0 

5.8 

6.0 

5.8 


The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  deriTed  from  the  observations  made  at  the  several 
hoQTf  daring  the  month. 
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Ahitraci  of  (he  Besnlts  of  the  Hourly  Meteorological  OliervaiioM 

taken  at  the  Surveyor  General's  Office,  Calcutta, 

in  the  month  of  Sept-emher  1866. 


Hourly  Means,  Ac.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. — (Continued.) 


1 

• 

• 

P 

s 

|i4 

>  o 

ght  of 
ed   for 
Eition. 

1    ■ 

sd  « ii 

►*^   ao  ►» 

^ 

Q) 

fc,^ 

» 

o 

*t-  ■«» 

•E  »^  «- 

^^M         M  ,     _        - 

Hour. 

3 

Si 

1 

ft 

p 
s 

o 

•-a 

Hi 

0 

0 

0 

0 

Inches. 

T.gr. 

T.gr. 

Mid- 

niffht. 

80.4 

1.8 

79.1 

3.1 

0.973 

10.47 

1.07 

0.91 

1 

80.2 

1.8 

78.9 

3.1 

.967 

.41 

.06 

.91 

2 

80.2 

1.6 

79.1 

2.6 

.973 

.47 

0.90 

.92 

3 

80.0 

1.4 

79.0 

2.4 

.970 

.46 

.81 

.93 

4 

79.8 

1.4 

78.8 

2.4 

.964 

.40 

.81 

.93 

5 

79.8 

1.3 

78.9 

2.2 

.967 

.43 

.74 

.93 

6 

79.8 

1.2 

79.0 

2.0 

.970 

.46 

.68 

.94 

7 

80.4 

1.6 

79.3 

2.7 

.979 

.53 

.94 

.92 

8 

81.0 

2.8 

79.0 

4.8 

.970 

.40 

1.70 

.86 

9 

81.6 

3.8 

78.8 

6.5 

.974 

.29 

2.36 

.81 

10 

81.6 

4.7 

78.3 

8.0 

.949 

.12 

.90 

.78 

11 

81.8 

6.4 

78.6 

8.6 

.968 

.19 

3.18 

.76 

Noon. 

82.0 

6.8 

78.5 

9.3 

.966 

.16 

.44 

.75 

1 

82.3 

6.9 

78.8 

9.4 

.964 

.26 

.61 

.75 

2 

81.9 

6.2 

78.2 

9.9 

.946 

.07 

.65 

.73 

3 

82.2 

6.0 

78.6 

9.6 

.968 

.17 

.59 

.74 

4 

81.9 

6.8 

78.4 

9.3 

.962 

.12 

.44 

.75 

5 

81.4 

6.4 

78.2 

8.6 

.946 

.07 

.14 

.76 

6 

81.2 

4.0 

78.4 

6.8 

.962 

.17 

2.44 

.81 

7 

81.2 

3.2 

79.0 

6.4 

.970 

.40 

1.91 

.85 

8 

80.9 

2.7 

79.0 

4.6 

.970 

.40 

.63 

.87 

9 

80.5 

2.6 

78.7 

4.3 

.961 

.33 

.49 

.87 

10 

80.5 

2.2 

79.0 

3.7 

.970 

.42 

.30 

.89 

11 

80.5 

1.9 

7i).2 

3.2 

.976 

.60 

.11 

.90 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constants. 
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Abstract  of  the  Bemlts  of  the  Hourly  Meteorological  Ohaervations 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  September  1866. 
Solar  Eadiation,  Weather,  &c. 


P 


6 


8 


9 

10 

11 
12 


13 

14 


15 


O   o 

.     98 

SI 


c 


6 


a  o  »N 


Prerailing 

direction  of  the 

Wind. 


M   O 

as 

3Q 


o      I  Inches 
139.0 


141.0 


130.6 


128.0 


129.2 


140.2 
149.2 

142.7 
133.8 

143.2 


S.  by  W.  &  S. 


3.08  S.   AS.  W. 


0.42 


0.20 


0.73 


3.84 


0.18 


0.27 


lb 


W.  S.  W.  A  N.  W. 


S.  S.  W.  &  S.  W. 


Variable, 


E.  S.  E.  &  Tariable 


s.  &  s.  w. 


Variable. 


Variable. 

S.  S.  E.  <&  E.  S.  E. 

S.S.EyS.y  A  S.  by  E. 
S.  S.  E.  &  S.  by  E. 


S.  S.  E.  &  S.  E. 
S.  S.  E.  <&  S. 


S.  S.  W.  &  S. 


General  aspect  of  the  Sky. 


Clear  to  7  a.  m.  Scatd.  ^i  to  1 
p.  M.  Vi  &  ^  i  afterwards. 
Lightning  to  E  at  7  <&  11  p.m. 

Scatd.  \i  to  6  A.  M.  Scatd.  '^i 
to  6  p.  li.  Overcast  after- 
wards. Thunder  at  9  <&  10  p. 
M.  Lightning  at  9,  10  &  11  p. 
M.   Hain  from  7  to  11  p.  m. 

W  &  '^i.  Lightning  at  10  p.  li. 
Light  rain  at  midnight  &  8 

A.  M. 

Overcast  nearly  the  whole  day. 
Thunder  &  Lightning  from 
midnight  to  3  a.  m.  £ain  at 
1,  2  &  4  &  from  8  to  10  a.  h. 

V>i  to  Noon.'^i  to  6  p.  m.  Over- 
cast afterwards.  Bain  at  7  a. 
M.  A  at  3  &  8  p.  M. 

Clear  to  3  a.  m.  '^i  to  8  p.  h. 
Clear  afterwards.  Slight  rain 
at  9  A.  M.  A  5  p.  li. 

Clear  to  6  a.  m.  Vi  to  3  p.  m.  ^i 
afterwards.  Lightning  to  N 
W  from  8  to  11  p.  m. 

'^i  to  4  p.  M.  Overcast  after- 
wards. Thunder  at  11  p.  m. 
Lightning  from  9  to  11  p.  m 
Eain  at  1,  2  &  11  a.  h.  &  at 
6  &  11  p.  H. 

Overcast.  Bain  constantly  from 
midnight  to  4  p.  h. 

Scatd.  \i  to  6  A.  M.  Scatd.  ^i 
to  1  p.  M.  Overcast  to  8  p.  u. 
Clear  afterwards. 

^i  nearly  the  whole  day.  Slight 
rain  at  11  p.  m. 

Scatd.  '"i  to  6  p.  m.  Clear  after- 
wards. Bain  at  midnight,  1  & 
6  A.  M.  &  between  3  <&  4  p.  m. 

Clear  to  5  a.  m.  Scatd.  ^i  to  7 
p.  M.  Clear  afterwards. 

Clear  to  4  a.  m.  Scatd.  ^i  to  6  p. 
M.  Scatd.\i  to  9  P.M.  Clear  af- 
terwards. Bain  at  Noon  &  1| 
p.  M. 

Clear  to  7  a.  m.  ^i  afterwards. 
Light  rain  at  8  p.  m. 
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Meteorological  Obiervationf, 


Abstract  of  tie  Results  of  tie  Hourly  Meteorological   Observations 

taken  at  the  Surveyor   Generates  Office,  Calcutta, 

in  the  month  of  September  1866. 

Solar  Badiation,  Weather,  Ac. 


P 


16 


17 


18 


19 


20 
21 

22 

23 

24 

25 

26 

27 


28 


29 


30 


o  o 


^    S    ^ 


Preyailing 

direction  of  the 

Wind. 


op  d 


•s 


as 


Greneral  aspect  of  the  Sky. 


o 
148.2 


142.4 


143.7 
136.2 

147.8 

140.2 

140.0 


Inches 
2.52 


140.2 


846.2 


147.4 


138.2 


145.2 


0.39 


1.29 


0.78 


1.00 
0.09 


0.03 


0.14 


0.84 


0.05 


0.12 


S.  &,  yariable. 


N.  E.  &  N.  N.  E. 


E.  N.  E.  &  S.  E. 


E.  S.  E.  k  variable 


& 


S.  S.  E.  &  S.  E. 
S.  S.  111. 

S.  E.  &.S.  byE.' 

S.  by  E.  &  S.  S.  W. 

N.  W.  A  W. 

W.  &  variable. 

E.  S.  E.  &,  S.  E. 

S.  by  E.|  S.S.E.&S. 

S.  &,  S.  E. 
S.  &  variable. 

S.  8.  W.  &  variable 


Clear  to  5  a.  m.  Scatd.  ^i  to  1 
p.  M.  Overcast  afterwards. 
Thunder  at  4,  6  &  7  p.  m. 
Lightning  at  7  p.  k.  Bain  at 
3,  4,  7  &  8  p.  M. 

Overcast  nearly  the  whole  day. 
Bain  &om  11^  a.  m.  to  2  p.m. 
&  at  5  p.  K. 

Clear  to  3  a.  k.  Scatd.  \i  to  7 
A.  H.  ^i  afterwards.  Bain 
from  9i  A.  H.  to  12^  a.  m. 

Clear  to  5  a.  m.  ^i  to  11  a.  m. 
Overcast  afterwards.  Light- 
ning &  Thunder  at  6  p.  JC. 
Bain  at  7  a.m.  Noon,  1  &  from 

5  to  7  P.  M. 
i  &  Nni.  Bain  at  1  &  3  P.  k. 

Clouds  of  different  kinds.  Bun 

at  12i  &  at  5^  p.  m. 
Clear  to  4  a.  m.  '^i  to  6  p.  K. 
'   Clear  afterwards. 
Clear  to  7  a.  m.  '^i  to  4  p.  M. 

V-_i  afterwards, 
.i  to  9  A.  M.  Clouds  of  different 

kinds  afterwards.  Light  rain 

at  7  P.  K. 
Scatd.  M  to  2  A.  m.  Overcast  to 

4  p.  M.  Scatd.  v-i  afterwards 

Slight  rain  at  4  &  5  a.  m. 
Scatd.  M  to  5  A.  M.  Scatd.  '^ito 

1  p.  M.  Scatd.  Vi  afterwards. 

Bain  at  8  &  9  p.  H. 
Clear  to  7  a.  m.  Scatd.  V-i  to  10 

A.  M.  Scatd.  /^i  to  5  p.  m.  Vi 

afterwards.  Thunder  at  6  p.ii 

Bain  at  6  &  7  p.  m. 
Clear  to  7  a.  m.  Scatd.  ^i  to  6 

p.  M.  Clear  afterwards.  Light 

rain  at  5  p.  k. 
Scatd.  \i  to  7  A.  M.  Scatd.  r\  to 

6  p.  M.  Overcast  afterwards. 
Lightning  &  Thunder  from  7 
to  9p.M.Bain  between  8  &9pm 

Clear  to  8  a.  m.  Scatd.  ^i  after- 
wards. 


M  Cirri,  —  i  Strati.'^i  Cumuli,v— i  Cirro-strati,  ^i  Cumulo  8trati,^^i  Nimbi, 
^i  Cirro  rumuli. 

•  Bain  Gauge  1  Foot  2  Inches  above  ground. 
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Abstract  of  the  Results  of  tie  Hourly  Meteorological  Observations 
taken  at  tie  Surveyor  General's  Office^  Calcutta^  in  the 

month  of  Sejitemper  1866. 


Monthly  Bbsultb. 


Mean  height  of  the  Barometer  for  the  month... 

Max.  height  of  the  Barometer  occurred  at  10  a.  U.  on  the  23rd 

Min.  height  of  the  Barometer  occurred  at  3  p.  h.  on  the  9th 

Extreme  range  of  the  Barometer  during  the  month 

Mean  of  the  daily  Max.  Pressures 

Ditto        ditto       Min.        ditto 
Mean  daily  range  of  the  Barometer  during  the  month    ... 


Inches. 

29.666 
29.856 
29.444 

0.411 
29.724 
29.697 

0.127 


Mean  Dry  Bulb  Thermometer  for  the  month 
Max.  Temperature  occurred  at  3  p.  m.  on  the    30th 
Min.  Temperature  occurred  at  6  a.  m.  on  the  26th 
Extreme  range  of  the  Temperature  during  the  month 
Mean  of  the  daily  Max.  Temperature  ... 

Ditto       ditto        Min.        ditto, 
Mean  daily  range  of  the  Temperature  during  the  month... 


83.4 
93.6 
78.0 
16.6 
89.6 
80.6 
9.0 


Mean  Wet  Bulb  Thermometer  for  the  month     ...            ...            ...  81 .0 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  3.3 

Computed  Mean  Dew-point  for  the  month          ...             ...             ...  78.7 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point  ...  6.6 

Inches. 


Mean  Elastic  force  of  Vapour  for  the  month 


0.961 


Troy  grain. 

Mean  Weight  of  Vapour  for  the  month  ...  ...  ...     10.29 

Additional  Weiffht  of  Vapour  required  for  complete  saturation    ...       1.99 
Mean  degree  of  numidity  for  the  month,  complete  saturation  being  unity  0.84 


Inches. 

Bained  23  days, — ^Max.  fall  of  rain  during  24  hours         ...  ...      3.84 

Total  amount  of  rain  during  the  month  ...  ...  ...    16.97 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month        ...  ...  ...     16.07 

Prevailing  direction  of  the  Wind  S.  S.  E.  &  S. 
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MeUcrological   Oisertatien^. 
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Ahitraei  of  the  Itesults  of  tie  Hourly  Meteorological  Observations 

taken  at  the  Surveyor  Generates  Office,  Calcutta, 

in  the  month  of  October  1866. 

Latitude  22°  83'  V  North-    Longitude  88^  20'  84"  East. 
Height  of  the  Cistern  of  the  Standard  Barometer  abore  the  sea  lerel,  18.11  feet. 

Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


3i. 

Bange  of  the  Barometer 

3  s 

Bange  of  Tempera- 

during the  day. 

ture  during  the  day. 

Date. 

Mean 
the 
at  3 

Max. 

Min. 

Diff. 

Meai 
The 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

o 

0 

0 

o 

1 

29.759 

29.808 

29.689 

0.119 

85.2 

91.2 

82.0 

9.2 

2 

.796 

.867 

.745 

.112 

84.3 

92.2 

81.4 

10.8 

3 

.853 

.915 

.791 

.124 

86.6 

90.4 

81.0 

9.4 

4 

.849 

.913 

.785 

.128 

84.0 

90.6 

80.0 

10.6 

6 

.815 

•864 

.733 

.131 

84.4 

91.2 

80.4 

10.8 

6 

.821 

.884 

.769 

.125 

83.7 

88.0 

81.0 

7.0 

7 

.819 

.882 

.748 

.134 

84.1 

89.8 

79.6 

10.2 

8 

.847 

.901 

.780 

.121 

82.7 

87.4 

79.4 

8.0 

9 

.841 

.903 

.782 

.121 

81.5 

89.2 

77.8 

11.4 

10 

.779 

.864 

.705 

.149 

80.2 

85.4 

77.0 

8.4 

11 

.799 

.875 

.743 

.132 

82.5 

88.6 

78.0 

10.6 

12 

.876 

.938 

.832 

.106 

83.1 

89.8 

78.0 

11.8 

13 

.877 

.953 

.oi/o 

.145 

84.1 

89.9 

79.2 

10.7 

14 

.865 

.923 

.797 

.126 

85.0 

90.5 

81.0 

9.5 

15 

.839 

.902 

.773 

.129 

84.4 

90.2 

80.7 

9.5 

16 

.869 

.928 

.816 

.112 

81.9 

88.4 

78.8 

9.6 

17 

.905 

.961 

.867 

.094 

83.2 

90.0 

78.0 

12.0 

18 

.936 

.998 

.880 

.118 

82.4 

88.0 

77.4 

10.6 

19 

.909 

.981 

.841 

.140 

82.6 

88.8 

77.0 

11.8 

20 

.869 

.965 

.787 

.178 

83.7 

90.2 

77.6 

12.6 

21 

.820 

.875 

.751 

.124 

81.5 

85.6 

77.7 

7.9 

22 

.778 

.836 

.706 

.130 

80.5 

84.2 

78.0 

6.2 

23 

.749 

.810 

.668 

.142 

80.2 

87.0 

76.8 

11.2 

24 

.638 

.715 

.566 

.149 

76.9 

77.5 

74.0 

3.6 

25 

.628 

.802 

.614 

.288 

79.2 

82.7 

76.5 

6.2 

26 

.850 

.915 

.778 

.137 

76.8 

79.4 

71.9 

7.6 

27 

.924 

.982 

.848 

.134 

78.2 

83.4 

73.6 

9.8 

28 

.950 

30.004 

.900 

.104 

78.9 

86.0 

73.6 

12.4 

29 

.922 

29.994 

.879 

.115 

79.6 

85.6 

74.0 

11.6 

SO 

.904 

.966 

.849 

.117 

79.3 

85.4 

74.8 

10.6 

81 

.895 

.954 

.843 

.111 

79.6 

84.6 

75.4 

9.2 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived,  ttook.  the  hourly  obserratioiia,  made  during 
iSkm  day. 


Meteorological  OitervatuMu, 


Abiiract  of  the  RetulU  of  the  Hourly  MeUorological  Obatrvatiomi 

taken  at  tie  Surveyor  General'^  Office,  Calcutla, 

t»  lie  month  of  October  1866. 


Dailf  Means,  Ac.  of  the  Obserrations  and  of  the  Hjgrometiical  elemenU 
dependent  thereon. — fCtmtinued.J 


Date. 

1 

H 

si 

■s 

1 
1 

1       ' 

1    : 

p ; 

3 
\ 

SI 

111 
111 

b 

Cm 

o 

o 

o 

o         In 

chea. 

T.gr. 

T.gr. 

81.4 

3.8 

78.7 

6.5       0 

961 

10.26 

2.36 

0.81 

80.7 

3.6 

78.2 

6.1 

946 

.13 

.16 

83 

81.1 

4.6 

77.8 

7.7 

937 

.00 

.76 

78 

80.7 

3.3 

78.4 

5,6 

952 

.19 

1.98 

84 

80.6 

3.8 

77.9 

6.6 

937 

.02 

2.29 

81 

80.7 

3.0 

78.6 

5.1 

958 

.28 

1.79 

86 

79.8 

4.3 

70.8 

7.3 

906 

9.69 

2.62 

79 

79.5 

S.2 

77.3 

6.4 

919 

.88 

1.84 

84 

78.6 

3.0 

76.4 

6.1 

893 

.62 

.69 

86 

77.8 

2.4 

76.1 

4.1 

885 

.55 

.33 

88 

79.6 

3.0 

77.4 

6.1 

922 

.91 

.73 

85 

79.2 

3.9 

76.6 

6.6 

896 

.61 

2.25 

81 

79.6 

4.S 

78.4 

7.7 

893 

.66 

.66 

78 

80.0 

6.0 

76.6 

8.5 

896 

.67 

.96 

76 

79.4 

6.0 

75.9 

8.6 

879 

.40 

.91 

7« 

77.9 

4.0 

76.1 

6.8 

867 

.21 

.23 

81 

77.0 

6.2 

72.7 

10.5 

792 

8.49 

3.40 

71 

76.7 

6.7 

71.0 

11.4 

751 

.07 

.64 

70 

19 

76.1 

6.S 

71.6 

11.1 

763 

.20 

.48 

70 

20 

77.6 

6.1 

73.3 

10.4 

809 

.66 

.41 

72 

21 

7B.2 

3.3 

75.9 

6.6 

879 

9.46 

1.86 

84 

22 

77.6 

2.9 

75.6 

4.9 

871 

.39 

.69 

86 

23 

77.2 

3.0 

75.1 

6.1 

857 

.26 

.63 

SS 

24 

74.3 

1.6 

73.2 

2.7 

806 

8.77 

0.80 

98 

26 

76.8 

3.4 

73.4 

6.8 

811 

.76 

1.90 

83 

26 

72.6 

3.2 

70.4 

6.4 

736 

.02 

.62 

84 

27 

74.2 

4.0 

71.4 

6.8 

761 

.23 

2.02 

80 

28 

73.7 

5.2 

70.1 

8.8 

729 

7.89 

.58 

76 

89 

74.3 

5.3 

70.6 

9.0 

741 

8.00 

.69 

76 

30 

74.4 

4.9 

71.0 

8.3 

761 

.12 

.47 

77 

31 

73.2 

6.4 

63.7 

10.9 

697 

7.62 

3.17 

70 

All  the  Hf  grometrical  elements  are  computed  bj  the  Greenwich  Oonataota. 
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Abstract  of  tie  Results  of  the  Hourly  Meteorological  Observations 

taken  at  the  Surveyor  Generals  Office,  Calcuttaj 

in  tke  month  of  October  1866. 


Hourly  Means,  &c»  of  the  Obserrations  and  of  the  Hjgrometrical  elements 

dependent  thereon. 


Hour. 


o  os 

00  0^  _CJ 

s  o 


iUmge  of  the  Barometer 

for  each  hour  during 

the  month. 


Max. 


Min. 


Diff. 


1^ 


Sange  of  the  Tempera- 
ture for  each  hour 
during  the  month. 


Max. 


Min. 


Mid- 
night. 

2 

3 
4 
5 
6 
7 
8 
9 

10 

11 


Noon. 
1 
2 
8 
4 
5 
6 
7 

9 

10 
11 


Inches. 


29.842 
.834 
.826 
.819 
.817 
.830 
.846 
.861 
.881 
.891 
.895 
.880 


.866 
.825 
.800 
.785 
.787 
.791 
.804 
.821 
.842 
.856 
.862 
.855 


Inches. 


29.953 
.949 
.946 
.939 
.936 
.964 
.970 
.987 

30.001 
.004 
.004 

29.998 


.965 
.937 
.921 
.911 
.904 
.913 
.923 
.935 
.945 
.964 
.961 
.968 


Inches. 


29.560 
.534 
.522 
.421 
.514 
.523 
.533 
.562 
.596 
.627 
.648 
.645 


.631 
.621 
.606 
.577 
.577 
.573 
.571 
.566 
.590 
.697 
.588 
.576 


Inches. 


0.393 
.415 
.424 
.408 
.422 
.431 
.437 
.425 
.405 
.377 
.356 
.853 


.334 
.316 
.815 
.334 
.327 
.340 
.362 
.369 
.355 
.357 
.373 
.382 


79.8 
79.5 
79.2 
78.9 
78.7 
78,5 
78,3 
79.1 
80.9 
82.7 
84.0 
85.1 


84.4 
84.2 
83.8 
84.0 
83.8 
83.6 
83.0 
83.8 
86.8 
87.8 
90.4 
91.0 


85.6 

91.2 

86.3 

91.4 

86.8 

92.2 

86.4 

91.2 

84.7 

90.4 

84.2 

90.4 

82.5 

88.0 

81.7 

86.6 

81.1 

86.0 

80.6 

85.3 

80.2 

85.2 

79.8 

85.0 

75.2 
74.6 
74.0 
73.0 
72.7 
72.4 
71.9 
72.6 
73.8 
74.6 
76.0 
75.8 


76.2 
76.8 
75.8 
74.8 
74.9 
75.1 
76.1 
76.8 
76.2 
76.4 
75.0 
74.7 


DifT. 


9.2 
9.6 
9.8 
11.0 
11.1 
11.2 
11.1 
11.2 
13.0 
13.2 
14.4 
15.2 


15.0 

14.6 

16.4 

16.4 

15.5 

15.3 

12.9 

9.8 

9.8 

9.9 

10.2 

10.3 


A 

» 


The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bidb 
Thermometer  Means  are  derived  from  the  observations  made  at  the  several 
liotm  daring  tke  month. 
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Abttract  ^  tlU  SetulU  of  tie  Sowly  MeUorologieal  OhaervaHmu 

taien  at  the  Surveyor  Gencral't  0£iee,  QUctUtg, 

m  tie  month  of  October  1866. 


Honrlr  Mevu,  ftc.  of  the  Oliserr«td(xu  and  of  the  Hygnmetncal 
dependent  thereon. — (Co»tin*ed.) 


i 

J 

1 
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All  the  Hygrometnca]  elemeou  ue  eompated  bj  the  Greenwich  GonatuU. 
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iff  At  SetuUg  ^  tie  Sourfy  Meteorological  Oiservatioui 
taieu  at  tke  Suneyor  General'*  Office,   Calcutta, 
in  tie  mmti  of  October  1866. 
Solar  Badiation,  Weather,  Ac. 


TTW— 

% 

Hi 

35 

Prevailing           J^ 

General  aspect  of  the  Skj. 

1 

Wind.            a| 

o 

ESW 

1 

148.1 

0.06 

B 

Scatd.  "i  to  2  r.  h.  Orewait  to 
6  P.M.  Clear  afterwards.  Bain 
at  Noon  &  6  P.  H.  'Diiuider 
fi«ia  1  to  5  r.  k.  Lightning 
at  4  T.  H. 

9 

148.0 

0.4S 

S 

Clear  to  6  A.  M.  Scatd. --i  to  6 
p.  K.  Clear  afterwards.  Bain 
from  3  to  G  P.  K. 

S 

14S.7 

V 

Clear  to  7  i.  m.  Scatd.  "i  to  5 
p.  K.  Clear  afterwards. 

4 

IWJ 

1.14 

V 

Clear  to  7  i.  k.  «i  &  Vi  to  8  p. 
K.  Orercast  ailerwards.  Bain 
from  4  to  6  p.  K. 

S 

1M.2 

s. 

Clear  to  6  a.  m.  Soatd.  '^i  to  7 

6 

8. 

Clear  to   B  i.  n.  Scatd.  "i  to 

7 

149.8 

8. 

Scatd.  ^i  to  6  p.  k.  <^  after. 
warda.  Light  rain  between 
KoonAll.M. 

8 

iso-i 

8 

Clear  to  7  i..  M.  Soatd.  ''i  to  7 
p.  K.  Cleai  afterward*.  Light 
rain  at  4  p.  h. 

a 

126.2 

1.28 

S 

Scatd.  vj  to  S  i..  K.  Soatd.  Vd 
to  e  i.  M.  Scatd.  "i  to  3  p.m. 
Orercast  to  7  p.  k.  Clear  af- 
terwards. B«in  from   3  to  7 

JO 

UG.S 

1.39 

N 

Clear  to  6  a.  h.  OTercast  to  6 
bfttween  3  &  4  p.  m. 

11 

N 

Orercart  to  3  a.  m.  ■^i  to  6  p. 

It.  Clear  afterwards. 

la 

144.0 

N 

Clear  to  6  a.  u.  Scatd.  '^i  to  6 
p.  M .  Clear  afterwards. 

13 

148.0 

... 

N 

Clear  to  7  a.  m .  Scatd.  "i  to  4 
p.  K.  Scatd.  vi  afterwards. 

u 

148.C 

W.N.W.4N.W.I 

Scatd. /^i  to  6  P.  M.  Qear  after- 
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Abstract  of  the  Results  of  the  Hourly  Meteorological   Observaibms 

taken  at  the  Surveyor   General's  Office,  Calcutta, 

in  the  month  of  October  1866. 

Solar  Sadiation,  Weather,  &c. 


P 


16 


18 


19 
20 
21 


22 


23 
24 


25 


26 
27 
28 


30 

31 


146.2 


17    144.6 


at 

«^ 

Inches 


Freyailing 

direction  of  the 

Wind. 


o 


Greneral  aspect  of  the  Sky. 


140.2 


144.8 
142.2 


146.8 


115.0 
130.0 


29    146.5 


147.0 
146.0 


0.77 


0.15 


0.57 
2.00 


0.08 


S.  by  E.  &  N.  W. 

E.  N.  E.  &  S.  by  E. 

N.  E.  &  N.  by  E. 

N.  by  E.  &.  N.  E. 
NE.&ENE.&NNE. 
S.  &  N.  E.&  S.  S.  E. 

N.NE.&SSE&ESE. 

N.  N.  E.  &  N.  E. 
E.  N.  E. 

W.  S.  W.  &  S.  W. 


ft 


N.  N.  W.  &  N.  W. 
N.  N.  W. 


...     N.  N.  W.  &  K  W. 


N.  N.  W. 
N.  N.  W. 

N.W.&N.byW.&N. 


Clear  to  5  a.  m.  Scatd.  Vi  to  9 
A.  M.  ^i  to  3  p.  M.  Scatd.  Vi 
afterwards. 

Clear  nearly  the  whole  day. 
Foggy  from  9  to  11  p.  m. 

Clear  to  11  a.  x.  Vu  to  3  p.  x. 
Clear  to  8  p.  x.  Scatd.  \_i  af- 
terwards. Foggy  at  11  p.  X. 

Clear  to  10  a.  x.  Scatd.  ^  to  4 
p.  X.  Clear  afterwards. 

Clear  to  5  a.  x.  W  &  r\\  after- 
wards. 

Overcast  to  11  a.  m.  Scatd.  ^ 
to  6  p.  X.  Thin  clouds  after- 
wards. 

Thin  clouds  to  3  a.  x.  Orereast 
to  10  A.  X.  W  afterwards. 
Sain  from  5  to  8  a.  m. 

Overcast  &  V>i.  Bain  from  7  to 
9  A.  X.  &  between  3  <&  4  p.x. 

Overcast.  Low  scuds  from  £ 
from  Noon  to  6  p.  x.  Eain 
nearly  the  whole  day. 

W  &  '^i  Low  scuds  fromS 
from  7  A.  X.  to  2  p.  x.  Light 
rain  at  midnight,  4  ib  5  a.  x. 

6  at  8  p.  X. 

Clouds  of  different  Idnds  to  6 
p.  X.  Clear  afterwards. 

Scatd.  \i  to  Noon.  Scatd.  W  to 
5  p.  X.  Clear  afterwards. 

Clear  to  10  a.  x.  Scatd.  Vi  to 

7  P.    X.    Clear  afterwards. 
Foggy  at  midnight. 

Clear  to  9  a.  x.  Scatd.  ^i  to  4 
p.  X.  Clear  afterwards. 

Clear  to  7  a.  x.  Scatd.  ^i  to  4 
p.  X.  v^  &  Vi  afterwards. 

Vsi  &  ^i  to  5  P.  X.  Clear  after- 
wards. 


M  Cirri,  —  i  Strati,'^i  CumuH,\-i  Cirro-strati,  ^  i  Cumulo  strati, vv-i  Nimbi, 
^1  Cirro  cumuli. 
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Abstract  of  tie  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GeneraVs  Office^  Calcutta^  in  the 

month  of  October  1866. 

Monthly  Besults. 


Mean  lieielit  of  the  Barometer  for  the  month... 

Max.  height  of  the  Barometer  occurred  at  9  &  10  a.  M.  on  the  28th 

Min.  height  of  the  Barometer  occurred  at  4  a.  x.  on  the  26th 

JSxtreme  range  of  the  Barometer  during  the  month 

Mean  of  the  daily  Max.  Pressures 

Ditto        ditto       Min.        ditto 
Mean  daily  rai^ge  of  the  Barometer  during  the  month    ... 


Inches. 

.  29.838 

.  30.004 

.  29.514 

.  0.490 
29.906 

.  29.773 

.  0.132 


Mean  Dry  Bulb  Thermometer  for  the  month 
Max.  Temperature  occurred  at  2  p.  x.  on  the    2nd 
Min.  Temperature  occurred  at  6  a.  x.  on  the  26th 
JExtreme  range  of  the  Temperature  during  the  month 
Mean  of  the  daily  Max.  Temperature  ... 

Ditto       ditto        Min.        oitto, 
Mean  dailg  rattge  of  the  Temperature  during  the  month... 


81.9 
92.2 
71.9 
20.3 
87.6 
77.8 
9.7 


Mean  Wet  Bulb  Thermometer  for  the  month    ...            ...            ...  77.7 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  4.2 

Computed  Mean  Dew-point  for  the  month          ...             ...             ...  74.8 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point  ...  7.1 

Inches. 


Mean  Elastic  force  of  Yapour  for  the  month 


0.849 


Troy  grain. 

Mean  Weight  of  Vapour  for  the  month  ...  ...  ...      9.13 

Additional  Weight  of  Vapour  required  for  complete  saturation    . . .       2.31 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0.80 


Inches. 

Bained  12  days, — ^Max.  fall  of  rain  during  24  hours         ...  ...      2.00 

Total  amount  of  rain  during  the  month  ...  ...  ...      7.83 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month        ...  ...  ...  ...  ...      7.26 

Prevailing  direction  of  the  Wind  ...  ...     N.  N.  W.  &  N.  E. 


Meteoroloffieal  OitervatioMS. 
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J^     4] 


'Ai'H 


^q'.M 


TTf'i  'a 


g  ^q  •« 
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Abstract  oj  the  Results  of  the  Hourly  Meteorological  Observations 

taken  at  the  Surveyor  General's  Office,  Calcutta, 

in  the  month  of  November  1866. 

Latitude  22°  33'  V  North.    Longitude  88°  20'  31"  East. 
Height  of  the  Cistern  of  the  Standard  Barometer  ahoye  the  sea  level,  18.11  feet. 

Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


Eange  of  the  Barometer 

Ifange  of  the  Tempera- 

5 ^  « 

during  the  daj. 

ture  during  the  day. 

Date. 

^Ph  « 

a  ^ 

Max. 

Min. 

Diff. 

ij 

Max. 

Min. 

Diff. 

s^ 

Inches. 

Inches. 

Inches. 

Inches. 

o 

0 

0 

o 

1 

29.907 

29.963 

29.861 

0.102 

80.0 

86.0 

74.2 

11.8 

2 

.954 

30.013 

.911 

.102 

79.9 

85.4 

74.8 

10.6 

3 

.989 

.059 

.943 

.116 

81.7 

88.6 

76.9 

12.7 

4 

30.002 

.074 

.945 

.129 

82.1 

87.8 

77.0 

10.8 

6 

29.972 

•046 

.921 

.124 

79.9 

84.0 

76.6 

7.5 

6 

.946 

.001 

.888 

.113 

79.6 

85.0 

75.6 

9.4 

7 

.936 

.009 

.872 

.137 

78.9 

84.9 

73.4 

11.5 

8 

.910 

29.979 

.847 

.132 

78.6 

86.6 

72.0 

14.6 

9 

.900 

.961 

.846 

.116 

78.3 

86.8 

72.0 

13.8 

10 

.859 

.915 

.786 

.129 

76.7 

84.0 

70.0 

14.0 

11 

.885 

.944 

.829 

.115 

75.7 

83.6 

68.0 

16.6 

12 

.983 

30.047 

.925 

.122 

76.6 

83.6 

70.8 

12.8 

13 

30.021 

.096 

.965 

.131 

77.2 

84.8 

70.8 

14.0 

14 

.011 

.074 

.953 

.121 

77.4 

85.2 

71.2 

14.0 

16 

.054 

.124 

30.003 

.121 

77.1 

84.8 

70.4 

14.4 

16 

.082 

.143 

.037 

.106 

77.0 

84.1 

71.0 

13.1 

17 

.097 

.163 

.029 

.134 

76.2 

83.9 

70.2 

13.7 

18 

.063 

.142 

29.991 

.161 

76.0 

83.6 

70.0 

13.6 

19 

.050 

.121 

30.007 

.114 

76.0 

83.4 

70.0 

13.4 

20 

.032 

.106 

29.971 

.135 

76.5 

82.6 

69.2 

13.4 

21 

.026 

.094 

.959 

.135 

75.4 

82.6 

69.8 

12.8 

22 

.021 

.083 

.964 

.119 

74.1 

81.8 

67.2 

14.6 

23 

.000 

.058 

.939 

.119 

73.1 

81.0 

66.7 

14.3 

24 

29.990 

.064 

.931 

.133 

71.4 

80.1 

64.8 

16.3 

^^ 

.985 

.059 

.919 

.140 

71.3 

79.6 

64.0 

15.6 

26 

.936 

29.999 

.876 

.123 

70.4 

79.0 

62.8 

16.2 

27 

.91$ 

.991 

.890 

.101 

70.1 

78,0 

62.0 

16.0 

28 

30.000 

30.060 

.955 

.105 

72.0 

80.0 

64.4 

16.6 

29 

.029 

.095 

.983 

.112 

71.8 

80.4 

64.2 

16.2 

30 

.038 

.107 

.974 

.133 

71.7 

81.0 

66.0 

16.0 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  lire  derived,  from  the  hourly  observations,  made  during 
the  day. 
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AMract  of  tie  RetulU  of  Ike  Hourlg  Meleorologieal  Obtervaiiau 

taken  at  tie  Survegor  Gexeral't  Office,  Calcutta, 

IK  (Ae  month  of  November  1S66. 


Daily  Meaiu,  Ac.  of  the  Obierr&tioDB  snd  of  the  Hygromebrieal 
dependent  thereon. — (Cfnainued.) 


J 

^ 

p 

^ 

1 

D&te. 

1 

.  -i 

1 

1 
i 

1  1 

t 

iches.  1  T 

gr- 

T.gr. 

o 

0 

o 

o    L 

1 

7S 

6.7 

68.6 

11.4   0 

695    7 

50 

8,31    0 

69 

i 

73 

6.1 

69.6 

10.4 

715 

72 

,06 

72 

3 

7« 

6.3 

72.7 

9.0 

798    8 

62 

2,85 

75 

4 

n 

6.9 

72.1 

10.0 

778 

36 

3,16 

73 

6 

74 

6.9 

69.9 

10.0 

726    7 

82 

2.96 

73 

< 

73 

6.2 

89.0 

10.5 

704 

69 

S.07 

71 

7 

72 

6.7 

67.6 

11.4 

670 

26 

.21 

63 

8 

72 

6.2 

68.1 

10.6 

684 

38 

.00 

71 

9 

71 

6.6 

67.2 

11.1 

664 

19 

.09 

70 

10 

68 

8.6 

62.1 

14.6 

581    6 

06 

.72 

68 

11 

87 

7.9 

62.3 

13,4 

685 

16 

.36 

86 

12 

6S 

7.0 

64.7 

11.9 

811 

64 

.13 

68 

13 

70 

7.0 

65.3 

11.9 

623 

76 

.19 

68 

14 

70 

6.8 

65.8 

11.6 

634 

87 

.14 

69 

16 

70 

8.6 

65.9 

11.2 

636 

90 

.02 

70 

IS 

70 

6.5 

66.9 

11.1 

636 

90 

2.99 

70 

17 

68 

7.3 

63.8 

12.4 

693 

46 

3.21 

67 

18 

69 

6.4 

66.1 

10.9 

619 

74 

2.86 

70 

19 

70 

5.8 

88.1 

9.9 

640 

96 

.64 

73 

20 

69 

6.1 

66,1 

10.4 

619 

76 

.71 

71 

81 

68 

6.6 

84.2 

11.2 

601 

54 

.89 

69 

22 

67 

7.0 

62.8 

11,9 

683 

14 

.93 

88 

23 

66 

6.9 

60.7 

12,4 

638    5 

86 

.93 

67 

21 

94 

7,1 

58,6 

12.8 

499 

47 

.88 

66 

25 

64 

6.6 

69.8 

11.7 

616 

66 

.87 

68 

2S 

63 

7.0 

67.8 

12.6 

486 

34 

.76 

66 

«7 

64 

6.9 

59.5 

10,6 

516 

66 

.38 

70 

28 

66 

6.1 

61.0 

11.0 

641 

93 

.67 

70 

29 

es 

6.1 

60.8 

11.0 

637 

89 

.68 

70 

80 

6S 

6.3 

80.4 

11.3 

630 

82 

.61 

69 

All  tlie  HjrgroiiMtrickl  elemenU  are  computed  by  the  Greeawich  Coiututa. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 

taken  at  the  Surveyor  General's  Office,  Calcutta^ 

in  the  month  of  November  1866. 


Hourly  MeuiB,  Slc,  of  the  ObBerrations  and  of  the  Hjgrometrical  elements 

dependent  thereon. 


Hour. 


of)  O-d 


JUmge  of  the  Barometer 

for  each  hour  during 

the  month. 


Max. 


Min. 


Diff. 


9^: 


S' 


Bange  of  the  Tempera- 
ture for  each  hour 
during  the  month* 


Max. 


Min. 


Diff. 


Mid- 
night. 

2 
3 

4 

5 

6 

7 

8 

9 
10 
11 


Noon. 
1 
2 
8 
4 
6 
6 
7 
8 
9 
10 
11 


IncheB. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

29.990 

• 

30.104 

29.861 

0.243 

73.2 

80.8 

67.4 

.984 

.102 

.862 

.260 

72.6 

80.2 

66.6 

.977 

-.100 

.846 

.266 

72.0 

79.4 

66.6 

.971 

.100 

.833 

.267 

71.6 

79.0 

64.8 

.969 

.106 

.829 

.276 

71.0 

78.0 

64.0 

.978 

.111 

.860 

.261 

70.4 

77.4 

64.0 

.994 

.122 

.872 

.260 

69.9 

77.0 

63.2 

30.016 

.144 

.894 

.260 

70.3 

77.4 

62.0 

.037 

.154 

.902 

.262 

73.0 

79.8 

J64.4 

.062 

.163 

.910 

.263 

76.6 

81.8 

67.0 

.050 

.157 

.916 

.242 

78.7 

85.2 

69.9 

.028 

.132 

.893 

.239 

80.7 

87.0 

73.2 

.002 

.105 

.860 

.245 

82.0 

87.4 

76.0 

29.971 

.072 

.826 

.247 

82.6 

87.8 

76.7 

.949 

.049 

.801 

.248 

83.1 

87.4 

77.4 

.936 

.037 

.786 

.261 

83.0 

88.6 

78.0 

.932 

.043 

.789 

.264 

81.6 

87.0 

76.4 

.941 

.059 

.798 

.261 

80.3 

86.8 

76.8 

.963 

.072 

.806 

.267 

78.2 

84.2 

73.3 

.971 

.087 

.840 

.247 

76.8 

83.0 

71.6 

.989 

.096 

.863 

.242 

76.9 

82.3 

69.6 

30.001 

.112 

.866 

.246 

76.1 

81.6 

69.4 

.007 

.111 

.867 

.244 

74.3 

81.2 

68.6 

.002 

.108 

.868 

.240 

• 

73.6 

80.8 

68.2 

13.4 
13.6 
13.8 
14.2 
14.0 
13.4 
13.8 
15.4 
16.4 
14.8 
15.3 
13.8 


12.4 
11.1 
10.0 
10.6 
10.6 
10.0 
10.9 
11.4 
12.7 
12.2 
12.6 
12.6 


The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived  from  the  obsenrations  made  at  the  sereral 
hours  during  the  month. 


Mt ieorologii-al  Obifrraiiont. 


AhttToct  of  the  RemlU  of  the  Hourly  Meteorological  Ohtervatiotn 

taken  at  the  Surveyor  General's  0£ice,  Calcutta, 

in  the  month  of  November  1866. 


Hourly  Means,  4c.  of  the  Obaerrations  und  of  tho  Hjgrometrical  element* 
dependent  tLercon. — (Coiif  in  a  ed.J 


1 

1 

1 

1 

•5 

M 

1 

1 

1 

1 

■s 

II 

II 

1 

1 

1 

Is 

1^ 

i 

All  the  HygTometric*!  elemente  we  computed  by  Uie  Greenwich  Constuti. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GentraVs  Office y  Calcutta f- 
in  the  month  of  November  1866, 
Solar  Eadiation,  Weather,  Ac. 


I 


IS 


f-4    O 

Hi 

.9<nO 


^  FrevailiDg 
direction  of  the 
.    Wind. 


00    0 
OB    Q> 

1^3 


Greneral  aspect  of  the  Skj. 


2 
8 


6 


8 
9 

10 
11 
12 

18 

14 
15 

16 


17 


18 
19 
80 
21 
22 


o 

150.8 


145.0 
146.0 


Inches 


4    147.0 


141.0 


145.5 


145.0 

1460 
148.0 

143.0 
138.0 
140.0 

140.0 

142.8 
147.0 

149.0 


138.0 


148.0 
144.4 
148.0 
146.5 
141.4 


... 
*  *  • 
... 


N.  by  W.  k  N.  W. 

N.&N.E.&N.byW. 
N.  &  N.  N.  W. 

N.  N.  W. 

N.&N.N.W.&N.W. 

N.byW. 


N.  by  W.  A  N. 

N.  N.  W.  &  N. 
N.  N.  E.  A  N. 

N.  N.  W. 

N.  W.  &  .N  N.  W. 

N.  W.  &  W. 

W. 

W.&N.&N.byW. 
N.  by  E.  ib  N.  W. 

N.&N.N.W.&NNE. 


NWANbyE&EN.E. 

N. 

N.E. 

N.  N.  W.AN.by  W. 

N.N.E.AN.NW. 
N.  W.  A  N. 


lb 


Vi  to  6  A.  X.  \^i  to  1  p.  X.  ^i 

6  V>i  to  5  p.  X.,  clear  after- 
wards. 

Clear  to  3  a.  x.  Vsi  to  5  p.  x., 
clear  afterwards. 

Clear  to  5  P.  x.  W  to  10  a.  h. 
\i  &  ^i  to  7  p.  X.,  clear  after- 
wards. 

Clear  to  7  a.  x.  Vi  to  6  p.  x. 
'^i  afterwards. 

-^i  to  7  A.  X.  Vi  to  3  p.  X.  Over- 
cast afterwards.  Thin  Eain  at 
6,  6  &  11  P.  X. 

Overcast  to  6  a.  x.,  W  to  2  k 
X.,  clear  afterwards.  Slight 
Bain  at  4  a.  x. 

Clear  to  9  a.  x.  Scatd.  Vsi  to  1 
p.  X.,  clear  afterwards. 

Clear 

Clear  to  7  a.  x.  Scatd.  \i  to  6 
p.  X.,  clear  afterwards. 

Clear. 

Clear. 

W  to  8  A.  X.  clear  to  11  a.  x. 
^i  to  6  p.  X.  Vi  afterwards. 

Clear  to  10  a.  x.  Scatd.  Vi  to 

7  p.  X.,  clear  afterwards. 
Clear,  slightly  foggy  at  10  p.  x. 
Clear  to  10  a.  x.  Scatd.  ^i  to 

4  p.  X.  Scatd.  \i  afterwards. 
Clear  to  4  a.  x.  Scattered  V— i 

to  7  A.  X.  Scatd.  ^i  &  Vi 

afterwards. 
Clear  to  9  a.  x.  Scatd.  \-.i  to  6 

p.  X.  Scatd.   \i  afterwards. 

Slightly  foggy  at  7  &  8  p.  x. 
Clear  to  11  a.  x.  Scattered  ^i 

afterwards. 
Scatd.  ^i  &  Vi  to  2  p.  x-,  elear 

afterwards. 
Clear  to  10  a.  x.  Scatd.  "^i  to  3 

p.  X.  Vi  afterwards. 
Clear  to  10  a.  x  Scatd.  ^i  to  4 

p.  X.,  clear  afterwards. 
Clear  to  Noon.  Scatd.  \i  after- 
wards. Slightly  Eoggy  from  8 

to  11  p.  X. 
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Meteoroloffieal  Obtervattont. 


Aitiraet  t^  Ue  Seaulit  (^  He  Sourly  Metearolofftcal   ObtcnatitHu 

taie*  at  the  Surv^or   General's  0£ux,  CalcuUa, 

in  Ike  monti  of  November  1866. 

Solar  B*diation,  Weather,  &x. 


ii 

'A 

PreTailing 
directJon  of  the 

B 

General  asp«ct  of  the  8I7. 

!_ 

Wind. 

i| 

Inchoi 

-im 

83 

14S.0 

N.N.E.&H.bjW 

Clooda  of  different  Idndi  to  6 
p.  M.,  clear  afterwarda,  Vog- 
gy  at  11  p.  M. 

S4 

140.2 

N. 

Scald.  vJ  to  g  A.  K.,  Ni  after- 
wards. Foggy  at  8  p.  K. 

SS 

187.0 

N.  by  W.  ft  N.  W. 

Clear  to  10  A.  M.  S«atd.  "ito6 
p.  M.,  clear  afterwardi. 

S6 

139^ 

N.  W.  &  N.  N.  W. 

Clear  to  11  a.  K.  Seatd.  ^  to3 
p.  If.,  clear  afletwarda. 

S7 

133.0 

H".  N.  W.  ft  N.  W. 

Chiefly  clear. 

28 

146.0 

N.  by  W.  ft  N.  byB, 

Clear  to  11  a.  h.  Seatd.  '^i  to  6 

i  Cumolo  itntii^^i  Ntrntn, 


Metearologieal  ObservaHom. 


AJmiraet  of  tie  RemlU  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  OeneraV$  Office,  Calcutta^  in  the 

month  of  November  1866. 

MOVTHLT  ESBULTS. 


Mean  heiglit  of  the  Barometer  for  the  month... 
Max.  hei&t  of  the  Barometer  oecnrred  at  9  a.m.  on  the  17th 
Min.  hei^t  of  tibe  Barometer  occurred  at  3  p.  m.  on  the  10th 
Extreme  range  of  the  Barometer  dming  the  month 
Mean  of  the  daily  Max.  Pressures 
IHtto        ditto       Min.        ditto 
Mean  daUg  range  of  the  Barometer  during  the  month    ... 


Inches. 

,  29.988 

.  90.163 

.  29.786 

.  0.377 
30.063 

.  29.930 

.  0.123 


Mean  Dry  Bnlb  Thermometer  for  the  month 
Max.  Temperature  occurred  at  3  p.  x.  on  the    3rd 
Min.  Temperature  occurred  at  7  i«  x.  on  the  27th 
Extreme  range  of  the  Temperature  during  the  month 
Mean  of  the  daily  Max.  Temperature ... 
Ditto      ditto        Min.        mtto. 
Mean  daUg  range  of  the  Temperature  during  the  month... 


76.1 
88.6 
62.0 
26.6 
83.4 
69.8 
13.6 


Mean  Wet  Bulb  Thermometer  for  the  month    ...            ...            ...  69.5 

Mean  Dry  Bulb  Thermometer  abore  Mean  Wet  Bulb  Thermometer  6.6 

Computed  Mean  Dew-point  for  the  month         ...            ...            ...  64.9 

Mean  I^  Bulb  Thermometer  above  computed  mean  Dew-point  ...  11.2 

Inches. 


Mean  Elastic  force  of  Vapour  for  the  month 


••• 


t*. 


0.615 


Troy  grain. 

Mean  Weight  of  Vapour  for  the  month  ...  ...  ...      6.70 

Additional  Weight  of  Vapour  required  for  complete  saturation    ...      2.93 
Mean  degree  of  humidity  for  tihe  month,  complete  saturation  being  unity  0.70 


Inches. 

Drixaled  2  days,— -Max.  fall  of  rain  during  24  hours        ...  ...       Nil 

Total  amount  of  rain  during  the  month  ...  ...  ...       Nil 

Total  amount  of  rain  indicated  by  the  Grange  attached  to  the  anemo- 
meter during  the  month       ...  ...         ...  ...  .-.        Nil 

■       direction  of  the  Wind  N.  W.  N.  N.  W.  A  N. 


Meteorohsieal  Obtgnationt. 
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Meteorological   Ohiervations, 


Ixxxix 


AUiraci  oj  the  Results  of  the  Hourly  Meteorological  Olservations 

•taken  at  the  Surveyor  General's  Office,  Calcutta, 

in  the  month  of  December  1866. 

Latitude  22°  33'  V  North.    LoDgitude  88°  20'  34"  East. 
Height  of  the  Cistern  of  the  Standard  Barometer  abore  the  sea  level,  18.11  feet. 

Dailj  Means,  <fec.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


2s 

Eange  of  the  Barometer 

Range  of  the  Tempera- 

5 ©4^ 

during  the  day. 

nDryB 
'rmomet4 

ture  during  the  day. 

Date. 

Meai 
the 
at  3 

Max. 

Min. 

1 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

o 

1 

30.023 

30.072 

29.962 

0.110 

71.7 

82.0 

64.0 

18.0 

2 

.017 

.088 

.936 

.153 

71.8 

80.6 

64.6 

16.0 

3 

.014 

.100 

.947 

.153 

69.8 

80.6 

61.4 

19.2 

4 

.011 

.065 

.941 

.124 

68.4 

78.0 

60.2 

17.8 

5 

29.985 

•062 

.911 

.151 

68.2 

78.0 

60.0 

18.0 

6 

.961 

.044 

.904 

.140 

67.0 

76.6 

60.6 

16.0 

7 

30.006 

.071 

.944 

.127 

65.9 

77.0 

67.6 

19.4 

8 

.071 

.159 

30.000 

.159 

65.8 

76.0 

67.0 

19.0 

9 

.071 

.131 

.029 

.102 

65.4 

76.0 

66.8 

19.2 

10 

.104 

.173 

.054 

.119 

67.1 

76.4 

69.0 

17.4 

11 

.130 

.185 

.085 

.100 

67.9 

78.0 

60.0 

18.0 

12 

.113 

.195 

.045 

.150 

67.0 

76.8 

59.0 

17.8 

13 

.026 

.096 

29.955 

.141 

67.5 

77.0 

69.6 

17.4 

14 

.014 

.078 

.959 

.119 

68.0 

77.2 

60.6 

16.6 

15 

.065 

.122 

30.022 

.100 

67.2 

77.2 

68.7 

18.6 

16 

.136 

.208 

.087 

.121 

67.9 

77.5 

59.8 

17.7 

17 

.145 

.222 

.076 

.146 

66.7 

76.6 

68.8 

17.8 

18 

.144 

.217 

.088 

.129 

68.0 

77.2 

61.0 

16.2 

19 

.171 

.256 

.119 

.137 

67.5 

77.3 

68.4 

18.9 

20 

.195 

.273 

.121 

.152 

66.9 

76.6 

68.6 

18.0 

21 

.164 

.226 

.108 

.118 

67.1 

76.0 

68.8 

17.2 

22 

.164 

.232 

.117 

.115 

67.1 

76.0 

68.8 

17.2 

23 

.158 

.231 

.097 

.134 

66.5 

76.0 

68.2 

17.8 

24 

.170 

.254 

.124 

.130 

66.0 

75.6 

68.0 

17.6 

25 

.163 

.249 

.096 

.153 

65.3 

74.2   . 

67.4 

16.8 

26 

.119 

.186 

.050 

.136 

65.4 

75.8 

66.6 

19.2 

27 

.076 

.138 

.012 

.126 

65.4 

76.4 

66.0 

19.4 

28 

.088 

.159 

.035 

.124 

65.1 

76.4 

66.4 

19.0 

29 

.023 

.113 

29.952 

.161 

64.8 

75.8 

66.8 

19.0 

30 

29.960 

.033 

.890 

.143 

65.4 

77.4 

66.6 

21.8 

SI 

.979 

.049 

.934 

.115 

67.1 

77.0 

68.0 

19.0 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  arc  derived,  from  the  hourly  observations,  made  during- 
the  day. 
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Meteorological  Observa/ioni. 


Abstract  of  the  Beatilts  of  the  Ilourli/  Meteorological  Observations 

tuhen  at  the  Surveyor  GeneraVs  Office,  Calcutta, 

in  the  month  of  December  IS 66. 


Daily  Means,  &c.  of  the  Observallons  and  of  the  Hygromctrical  element* 

dopoudeut  thereon. — (CoufitniaLJ 


Date. 


1 
2 
3 
4 

5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
IS 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


h4 

o 


1 

•4^ 

■♦-> 

o 

0 

is 

^ 

g 

^ 

o 

O 

g3 

ft 

r£3 

n 

9 

-S 

PQ 

0 

t^ 

e 

Fh 

o 

ft 

Q 

65.6 
6t.4 
63.2 
60.6 
61.6 
59.8 
59.3 
58.8 
59.1 
61.3 
62.7 
61.9 
61.5 
61.5 
61.0 
61.6 
60.7 
61.5 
60.9 
60.1 
60.6 
60.8 
59.9 
58.9 
58.3 
58.1 
58.9 
59.3 
69.6 
59.9 
61.6 


6.1 
7.4 
6.6 
7.8 
6.6 
7.2 
6.G 
7.0 
6.0 
5.8 
5.2 
5.1 
6.0 
6.5 
6.2 
6.3 
6.0 
6.5 
6.6 
6.8 
6.5 
6.3 
G.(> 
7.1 
7.0 
7.3 
6.5 
5.8 
5.2 
5.5 
5.5 


60.7 
5S.5 
57.9 
54.4 
56.3 
54.0 
54.0 
63.2 
54.6 

56.7  ; 

58.5  I 

57.8  I 
56.7 
56.3  ' 

56.0 ; 

56.6 

55.9  ; 
56.3  ; 

55.6  I 

54.7  ' 
00.4  I 
55.8 
51.6 
53.2 
52.7 
52.3 
53.7 
54.7 
55.4 
oo.o 
67.2 


i^ 

U^ 

w        .* 

e^    t.     • 

•   1 

ft 
o 

ft 

> 
o 

ft.S 

ean  Ela.stic  force  o 
vapour. 

o  o 
'tie  O 

'Z'rB 

klitional  Weight  o 
Vajx)up  required  fo 
complete  saturation 

o^  to 

5h 
ft 

b- 
<- 

< 

^ 

o        .  Inches.      T.  gr. 


11.0 
13.3 
11.9 
14.0 
11.9 
13.0 
11.9 
12.6 
10.8 
10.4 
9.4 
9.2 
10.8 
11.7 
11.2 
11.3 
10.8 
11.7 
11.9 
12.2 
11.7 
11.3 
11.9 
12.8 
12.6 
13.1 
11.7 
10.1 
9.4 
9.9 
9.9 


0.536 
.'198 
.4S8 
.4:34 
.4^>2 
.428 
.428 
.416 
.437 
,469 
.498 
.4S6 

.469 
.4()2 
.4o8 
.4(57 
.456 
.462 
.452 
.4:^8 
.4  U) 
.'155 
.437 
.416 
.l')9 
.101 
.423 
.4S8 
.449 
.4.50 
.476 


5.87 
.45 


4.78 

6.10 

4.73 

.74 

.62 

.85 

5.18 

.50 

.38 

.17 

.10 

.07 

.16 

.05 

.10 

.00 

4.80 

.96 

5.04 

4.81 

.62 

.55 

.49 

.70 

.87 

.99 

6.00 

.26 


T.  gr. 

2.56 

3.00 
2.59 
.84 
.48 
.67 
.32 
.42 
.10 
.14 
.01 
1.92 
2.25 
.43 
.28 
.35 
.18 
.43 
.42 
.43 
.36 
.28 
.35 
.46 
.38 
.46 
.25 
.02 
1.84 
.95 
2.06 


0.70 
.65 
.67 
.63 
.67 
.65 
.67 
.66 
.76 
.71 
.73 

.74 
.70 
.68 
.69 
.69 
.70 
.68 
.67 
.67 
.68 
.69 
.67 
.65 
.66 
.65 
.68 
.71 
.73 
.72 
.72 


All  the  Hygrometrical  elements  ore  computed  by  the  Greenwich  Constantf. 
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Abstract  of  the  Resnlts  of  the  Hourly  Meteorological  ObservationB 

taken  at  the  Surteyor  General's  Office,  Calcutta, 

in  the  month  of  December  1866. 


Hourly  Means,  Ac.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent   thereon. 


o  rt 

r^    3    +i 

JRange  of  tlie  Barometer 

for  each  hour  during 

the  month. 

Bantre  of  the  Tempera- 
ture for  each  hour 
during  the  month. 

Hour. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

o 

o 

o 

o 

Mid- 
niirht. 

30.082 

30.205 

29.058 

0.247 

63.2 

68.6 

58.6 

10.0 

C7 

1 

.076 

.195 

.952 

.213 

62.6 

68.4 

58.4 

10.0 

2 

.069 

.188 

.946 

.212 

61.9 

68.0 

68.2 

9.8 

S 

.063 

.186 

.9  1-3 

.243 

61.2 

67.4 

58.0 

9.4 

4 

.060 

.182 

.940 

.242 

60.6 

67.0 

67.4 

9.6 

6 

.070 

.196 

.949 

.1^17 

60.0 

66.3 

66.7 

9.6 

6 

.085 

.212 

.968 

.2i,4 

59.2 

65.0 

66.4 

8.6 

7 

.1(13 

.231 

.982 

.219 

59.0 

61.6 

65.6 

9.0 

8 

.126 

.253 

.993 

.260 

62.2 

66.5 

67.6 

8.9 

9 

.148 

.266      30.033 

.233 

65.9 

69.8 

62.6 

7.2 

10 

.150 

.273 

.031 

.2  J  2 

69.6 

73.2 

65.0 

6.2 

11 

.131 

.259 

.0D8 

.251 

72.6 

76.4 

69.2 

7.2 

l^oon. 

.097 

.231 

20.073 

.258 

71.7 

79.0 

71.0 

8.0 

1 

.064 

.186  1        .930 

.256 

75.8 

80.0 

73.2 

6.8 

2 

.04O 

.157 

,908 

.249 

7(>.8 

81.2 

74.2 

7.0 

3 

.026 

.135 

.8yi 

.211 

76.8 

82.0 

74.1 

7.9 

4 

.021 

.124 

.890 

.231. 

75.2 

80.2 

72.9 

7.3 

6 

.030 

.129 

,90  i 

.225 

73.3 

77.6 

71.3 

6.3 

6 

.044 

.142 

.914 

.228 

70.3 

74.7 

68.5 

6.2 

7 

.060 

.162 

.932 

.230 

68.3 

73.0 

66.0 

7.0 

8 

.076 

.174 

.949 

.225 

66.9 

72.0 

64.2 

7.8 

9 

.091 

.194 

.967 

.227 

65.8 

70.7 

62.6 

8.1 

10 

.101 

.221 

.969 

.252 

64.9 

(J^.S 

59.9 

9.9 

11 

,093 

.212 

.961 

.251 

64.1 

69.2 

59.0 

10.2 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived  from  the  obseryations  made  at  the  several 
koim  during  the  month. 


JJtUoiuliiffieal  Ohterralivnt. 


Altilract  of  Ike  RemlU  of  ike  Hourly  Meieorologital  Ohtenatumt 

taken  at  the  Surveyor  General's  Ofice,  Calcutta, 

in  the  month  of  Leeember  1866. 

Hourly  Meuki,  Slc.  of  the  ObserratioiiB  uid  of  tlie  Hygrometrical  elemcBti 
depcndi'iit  thereon. — (Cinttinii^d.) 


AH  the  Hjgrometrical  eletoeats  are  computed  by  the  Crreenwiclk  Coiutaati. 


MeieotQlogical  Olt^ervaiiont, 


XClll 


AMraci  of  the  ResidU  of  the  Hourly  Weleorohigiral  Observations 
taken  at  the  Surveyor  Gentral's  Office y  Calcutta^ 
in  the  month  of  December  1866. 
Solar  EadiatioD,  Weather,  &c. 
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Clear  to  4  p.  ic.  Scatd.  Vi  to 
8  p.  M.,  clear  afterwards. 

Clear  to  7  a.  m.  \i  &  v—i  to  3 
p.  M.,  clear  afterwards. 

Clear  to  11a.  M.\_i  to  3  p.  M., 
clear  afterwards. 

Clear.  Slightly  foggy  at  9  &  10 

p.  M. 

Clear. 

Clear 

Clear.  Foggy  from  7  to  11  p.  m. 

Clear. 

Clear. 

Clear. 

Clear.  Slightly  foggy  at  7  p.  u. 

Clear.     Slightly  foggy  at  10  k 

11  p.  M. 
Clear.   Foggy  at  6  &  7  a.  M.  & 

from  7  to  11  p.  m. 
Clear. 
Clear.   Slightly  foggy  from  7 

to  10  p.  M. 
Chiefly  clear.  Foggy  from  7  to 

10  p.  M. 
Clear.  Foggy  at  6  a.  M.  <&  from 

7  to  11  p.  M. 
Clear  to  5  a.  M.  Vi  to  1  p.  m., 

clear  afterwards.  Foggy  from 

Midnight  to  1  a.  u.  &  at  9  <fc 

10  p.  M. 
Clear. 
Clear. 
Clear. 

Clear  to  9  a.  m.  Scatd.  \i  to  6 
p.  M.,  clear  afterwards. 

Clear  to  6  a.  m.  Scatd.  \i  to  6 
P.M.,  clear  afterwards.  Foggy 
at  8  &  9  p.  M. 

Clear. 

Clear. 

Clear. 

Clear.  Slightly  foggy  from  8  to 

11  p.  M. 

Clear.  Foggy  from  Midnight  to 
2  A.  M.  &  from  7  to  11  p.  m. 
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Meteorological  Obeervatioiu. 


AbHti'aci  of  the  Ue^ulte  of  ike  Hourly  Meteorological   Ob»ervationi 
taken  at  the  Surveyor   General's  Office,  Calcutta, 
in  the  month  of  December  1866. 
Solar  Eadiation,  Weather,  Ac. 
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31    138.0 


X.W.&N.N.W.&N. 

W.N.W.&SSW.&S. 

s. 
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Clear.  Foggy  from  Midmgbt  to 
4  A.  M.  &  from  8  to  11  P.  m. 

Clear.  Slightly  foggy  from  Mid- 
night to  6  ▲.  m.  &  at  8  «St  9  p.  x. 

Chiefly  clear. 


w.  91''"'  *"  ^  Strati,^i  Cumttli,v-i  Cirro-Btrati,  '>-i  Cumob  •trati.^^i  Nirtli 
^1  Cirro  eomuli. 


Meteorological  Obeervaiions. 


XCY 


Alitract  of  the  Results  of  the  Kourlif  Meteorological  OhHeimfhns 
taken  at  the  Surz^e^or  QeneraVs  Office,  Calcutta,  in  the 

month   of  December  18^6. 

MOKTHLT   ESSULTS. 


Ifean  height  of  the  Barometer  for  the  month... 

Max.  height  of  the  Barometer  occurred  at  10  a.m.  on  the  20th 

Min.  height  of  the  Barometer  occurred  at  4  p.  m.  on  the  30th 

Extreme  range  of  the  Barometer  daring  the  month 

Mean  of  the  daily  Max.  Pressures 

Ditto        ditto       Min.        ditto 
Mean  daily  range  of  the  Barometer  during  the  month    ... 


Inches. 

30.079 
30.273 
29.890 

0.383 
30.161 
30.019 

0.132 


Mean  Dry  Bulh  Thermometer  for  the  month 
Max.  Temperature  occurred  at  3  p.  ic.  on  the  1st 
Min.  Temperature  occurred  at  7  a.  m.  on  the  30th 
Extreme  range  of  the  Temperature  during  the  month 
Mean  of  the  daily  Max.  Temperature  ... 

Ditto       ditto        Min.         ojtto, 
Mean  daily  range  of  the  Temperature  during  the  month... 


67.1 
82.0 
55.6 
26.4 
77.0 
58.9 
18.1 


Mean  Wet  Bulb  Thermometer  for  the  month     ...            ...            ...  60.7 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  6.4 

Computed  Mean  Dew-point  for  the  month          ...             ...             ...  55.6 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point  ...  11.5 

Inches. 


Mean  Elastic  force  of  Vapour  for  the  month 


0.452 


Troy  grain. 

Mean  Weight  of  Tapour  for  the  month  ...  ...  ...      6.00 

Additional  Weight  of  Vapour  required  for  complete  saturation    ...       2.32 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0.68 


Inches. 

Itained  No.  days, — Max.  fall  of  rain  during  24  hours       ...  ...        Nil 

Total  amount  of  rain  during  the  month  ...  ...  ...        Nil 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month        ...  ...  ...  ...  ...        Nil 

Prevailing  direction  of  the  Wind N.  &  N.  N.  W.  &  N.  W. 


Mefeoroluffieal  Oliterrafiont. 
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